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Foreword

This 1950 Supplement to Handbook H28 (1944), Screw Thread Standards for
Federal Services, replaces and augments the Supplement issued June 15, 1949. The
former Supplement is reproduced herein with the exceptions of Section I, Appendix 6,
and Appendix 9, which are superseded by Section I, Section II, and Section XV, re-

rial. In order to preserve the topography of the previous Supplement, Sections 11,
XV, XVI, and XVII follow the Appendices.

The approval of these standards by the Federal Departments represented on the
Interdepartmental Screw Thread Committee, as indicated on page v, makes them
available for application to new designs and for acceptance of bolts, screws, nuts, and
other threaded products that conform to these standards. The revision of the Hand-
book in its entirety will follow later.

On November 18, 1948, the Declaration of Accord with respect to the Unification
of Screw Threads shown on the opposite page was signed by representatives of govern-
ment and-industry of Canada, the United Kingdom, and the United States. The
publication of the Interdepartmental Screw Thread Committee, which was referred to
in the Accord, was entitled, Unified Screw Threads as Recommended by the Interde-
partmental Screw Thread Committee. The proceedings at which this Accord was
signed are recorded in National Bureau of Standards Circular 479, Unified Screw Thread
Standards.

This 1950 Supplement to Handbook H28 (1944) includes the Unified standards
for thread form, for the coarse-thread series in sizes from % inch to 4 inches, inclusive,
and for the fine-thread series in sizes from Y4 inch to 1X inches, inclusive, as agreed
upon at the time the Declaration of Accord was signed. It also includes subsequently
agreed upon Unified special threads and American National diameter-pitch combina-
tions that have not been recognized as Unified standards, but for which allowances
and tolerances have been formulated in accordance with the principles of Unified
threads. Unified threads are distinguished from others by the inclusion of the letter
U in the thread designation. To emphasize the distinction, bold-face type is used
throughout the tables. Tables of tolerances, allowances, and other thread data for
threads of special diameters, pitches, and lengths of engagement are also included.

E. U. CONDON, Chairman.
U
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$ igned in Wa)ashington, R. C., this jsth dag of Aouember, j9gi, at the
l1ational Xureau of •atndards of the United ýsttes.

Utiistra of 'trade and Comerce, Boboni of Can*d
Canadian Otandards agodation

<R tf ilbnist of O"ppIO, United Singdou

Aritish standads 3ntitotion
nspctatiae of ,tiish 3ndmstrq

JRational 'ureau of etandarb11. . epartntment of Commer•e
nterdepartmnntal ýs l rhr•ad tommittet

Slnicrian sandards a.ssociation
t he glmvrnn Soring of MIechanical nnginuers
Aoticut of" utomotrrn Xngnres

sponsors 4:ounil of United *tatcs and United
. • :ingdom on the Unifiataion of r.5=cre ads

I'r



APPROVAL BY

THE SECRETARIES OF DEFENSE AND COMMERCE AND
THE SECRETARIES OF THE DEPARTMENTS OF

THE ARMY, NAVY, AND AIR FORCE

The accompanying 1950 Supplement to Handbook H28 (1944) on
Screw-Thread Standards for Federal Services, submitted by the In-
terdepartmental Screw Thread Committee, is hereby approved for
use by the Departments of Defense and Commerce. Deviations
from these standards may be made where the need therefor is shown.

le6ear eense

Acting c e

Secretary, Department of t Army.

Secretary, Department of the Navy.

Secretary, Department of the Air Force.
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1950 SUPPLEMENT TO SCREW-THREAD STANDARDS FOR

FEDERAL SERVICES 1944

SECTION I. INTRODUCTION SECTION II. NOMENCLATURE, DEFINI-
TIONS, AND LETTER SYMBOLS

Page 1, revise the second division of this sectionas follows: [in order to preserve the typgraphy of the previous
Supplement, the revision of this section appears herein

2. PERSONNEL OF THE COMMITTEE beginning on page 35.1

The personnel of the Interdepartmental Screw SECTION III. AMERICAN NATIONAL
Thread Committee is as follows: FORM OF THREAD

Representing the Department of the Army: The following corrections and revisions are to
Ma. STANLEy FARiow, Industrial Division, Ordnance Department, be inserted:

Department of the Army, Washington 25, D. C. Page 7, table 1, col. 15, change ".09622" to
Mt. E oENE VON LoENCH, Research and Development Division, Ofce of

the Chief of Engineers, Department of the Army, Washington 25, D. C.

Representing the Department of the Navy: Pages 9 and 13, Figures 4 and 7, change
Ma. JAxin W J1mvINS Metallurgical and Mechanical Branch, Research "2xP. D. TOL. ON RADIUS" to "TOLERANCE ON

Division (Code 343), Department of the Navy, Washington 26, D. C. MAJOR DIAMETER OF SCREW IS TWICE THE TOLER-
MR. H. B. BOTHWILL, Engineering Department, U. S. Naval Gun ANCE ON PITCH DIAMETER."

Factory, Washington 25, D. C. Pages 9, 13, 16, 19, Figures 4, 7, 10, 13, change
Representing the Department of the Air Force: "TABLES 7 to 16, INCLUSIVE" to "TABLES 16, 24,

Mi. Axnrua F. WENsztL, Air Matirlel Command MCREXU7-Engi. ETC."
neering Standards Section, Engineering Division, Wright-Patterson Air
Force Bae, Dayton, Ohio. Pages 19 to 23. Delete class 4 here and wher-

LT. COL. IxLvIwn H. HARZ, Chief Standards Group Deputy Chief of Stan
Development, Headquarters, V. S. Air Force, Washington 25, D. C. ever it appears elsewhere.

Representing the Department of Commerce: Pages 23 to 28. 5. CLASS 5 FIT.-

DR. EDWARD U. CONDON, chairman, Director, National Bureau of Stand- The following is a resolution eed upon by a
ards Washington 26, D. C. subcommittee of the Interdepartmental Screw

Mr. DAvrv R. MILLER, Gage Section, Optics and Metrology Division, Thread Committee, Mr. W. S. BROWN, chairman,
National Bureau of Standards, Washington 26, D. C.

MR. Ixvi. H. FUUER, Secrtary and Alternate, Gage Section, Optics (American Locomotive Co., Schenectady, N. Y.),
and Metrology Division, National Bureau of Standards, Washington 26, appointed to investigate the class 5 fit:
D. C.aponetoivsiaetecas5f:

Liaison Representativen of Sectional Committees Organized In view of the well-recognized fact that figures for
Under the Procedure of the American Standards Aeso- pitch diameter tolerances for interference thread fits,
ciation and Sponsored by The American Society of published in the 1944 edition of the H28 Handbook,
Mechanical Engineers and the Society of Automotive have not produced an all-round satisfactory solution
Engineers or the American Gas Association: to the difficulties inherent in the older "Tentative

Mx. W1LUAx L. BARTH, Executive Secretary, Engineering Standards, Class 5" and have not been widely accepted commer-
General Motors Corration, 3044 West Grand Blvd., Detroit 2, Mich- cially; and in view of the large amount of work neces-
igan .(Member of ASA Committees Bi, B2, and Big.) sary to produce some possibly improved system of tol-

Mt. H. C. ERDMAN, Technical Asst. to Pres., The National Screw & erances, it is the opinion of this subcommittee that the
Manufacturing Co., 2440 E. 75th Street, Cleveland 4, Ohio. (Member
ofASA Committees Bland Bi8.) status 86m in the H,8 (1942) Handbook be restored.

MR. H. W. ROBB, Standards Division, General Electric Co., 1 River This includes the "Tentative Class 5" and the "Alterna-
Road Schenectady, New York. (Member of ASA Committees BI tive Class 5" Tolerances and comments relative to gaging.
and ill.)

MR. PAUL G. ScHui.z, Assistant Engineer of Standards, Engineering and This restoration would stand until a further investig,-
Research Division Crane Co., 836 S. Michigan Avenue, Chicago 5, In. tion of the whole subject can be made.
(Member of ASA bommlttees BI and B2.) The subcommittee further is of the

MR. WM. C. STmWART, Technical Adviser, Induttrial Fasteners Institute opinion that po-
3648 Euclid Avenue, Cleveland 15, Ohio. (Member of ASA Committ tential difficulties of moderate lead error are probably
BI and Bi1.) minimized by effects produced during mating of the

MR. FRsAx P. TwasC, Chief Engineer Pheoll Manufacturing Co., 5700 studs and tapped holes. Thus, pitch diameter should
Roosevelt Road, Chicago 50, 111. (Member of ASA Committees Bi
and Bl.) be measured directly across opposing threads and

grooves that is, NOT BY rING GAGE. Lead error
Subgroup Members Who Participated in the Preparation of should be checked by independent means to prevent

the 1950 Supplement: mating of parts with excessive amounts.

Ms. R. F. BosRoN, MXREXU7, Wright-Patterson Air Force Base, The following discussion of interference thread
Dayton Ohio.

Ma. R. F. Hotiim, AC Spark Plug Div., General Motors Corp., Flint, fits was also submitted by the chairman of the
Michigan.

MR. F. F. JACOBS. Bur. of Aeronautics, Dept. of the Navy, Washington 26, subcommittee:
D.C. It is recognized, from the outset, that the problem

MR. b. P. JouNsoN. Bur. of Ships, Dept. of the Navy, Washington 26, D. C.
MR. A. M. KaorsTADT, Bur. of Ordnance, U. S. Naval Gun Factory, of producing and mating external and internal compo-

Washington 26, D. C. nents of interference thread fits involves so many varl-
1
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able that, in the present state of the mechanical arts, with the resolution quoted above, and substitutes
it is virtually impossible to set up _standards which for par. 2 of section (C), page 41, H28 (1944) for
will satisfy all the requirements. Most users appear
to find it necessary to use some version of the principle the alternate class 5 fit.)
of "selection" or "fitting" for at least a portion of their (h) Gages and gaging.-The relatively close lim-
products. The main requirements of an interference its on pitch diameter specified for the class 5 fit
it appear to be: necessitate careful and accurate gaging of both the
(a) Enough interference allowance between pitch diam-

eters of minimum metal studs and tapped holes to stud and the tapped hole.
create sufficient grip to prevent unscrewing the The pitch diameter of the stud should be gaged
stud when the nut, which holds the joint, is backed b" means of a cone-pointed snap gage, see p. 41,
off the outer end of the stud. Hr28 (1944), or measured by means of a thread mi-

(b) Tolerances on the pitch diameter of the studs and
tapped holes, minimum values of which are set by crometer, see p. 239, H28 (1944). The major diam-
currently commercially available equipment and eter may be gaged by means of "go" and "not go"
practices. plain ring or snap gages. Lead error, thread angle,

(c) Possibility of assembling the maximum interference minor diameter, and thread form should be checked
fit as produced by mating maximum metal studs
and maximum metal tapped holes. This fit de- bY means of a projection comparator, see p. 239,
rives from the accumulation of the allowance (par. H28 (1944), or other independent means. The
a), the two maximum limits of tolerances (par. b), minor diameter of the stud should preferably be
of the stud and tapped hole, and the added effects maintained near the maximum limit.
of lead error and error in half-angle of the thread
section. The hole should be gaged by means of minimum

(d) In many eases, attempts to mate such maximum and maximum limit thread plug gages, and the
metal components result in seizure by galling, it minor diameter by means of "go" and "not go"
being impossible to screw the stud either further p
in or out. Other studs break during driving. Due plain gages, after threading.
to this condition it is often expedient to pare the (i) Limiting dimensions.-The tables of limit-
maximum interferences to amounts which permit ing dimensions for the class 5 fit are included in
practical assembly. This in turn pares one or both section IV, herein, as tables 17A and 25A.
of the component maximum metal limits below those
desirable to producers of components. The tables CAUTION: Studs made to the tentative class 5
of pitch diameter tolerances given as "tentative" tolerances will not produce a satisfactory inter-
in publications up to and including H28 (1942), ference fit when assembled with holes made to
favored the producers of studs. Due to com- the alternate class 5 tolerances.
plaints from prominent users, a tentative "alter-
native" standard was added in the H28 (1942) edi-
tion. This gave more tolerance to the producers TABLE 6A. Class 5 fit for threaded studs, allowances and
of tapped holes, largely by reducing the tolerances tolerances for studs and tapped holes, coarse threaded
permitted for the mating studs. In H28 (1944) studs in hard materials
the "alternative s•dard" became the only set of
figures printed, the older "tentative" figures being
eliminated. It is now apparent that commercial Interfrence o Pitch diameter ionhsu l angle
manufacturers of studs, and many private manu- pnterenepitch diameter tolerances Io
facturers have not accepted the 1944 tolerances for si-es ametr tolerances
studs. Some stud users have adopted the 1944 9%
tolerances for holes. Possibly some users have Mini- Max- Stud Tapped t Taped
mated manufacturer's studs in the wider toleranced mum mum hole' Stud hole
holes resulting in fits which were not tight enough.
Some stud manufacturers have warned their cli- 1 2 s 4 5 6 7 8
ents but this warning should be issued by all who
retain the older practice. Indh IA_ Iw.h lack Deg Min .Ze Min

In accordance with the above resolution, the ten- ----------.. 20 0.0003 o0018 0. o07 o.OMs 0 16 0 25
tative class 5, as published in Handbook H28 ms ---------- 1 .005 .0040 .0020 .005 0 41 0 31

S--.-.------ 16 .0 . 4 .0 .001 0 44 29
(1942), is republished below, and the class 5 fit, as M6 ---------- 1 4 ..06 0050 . 00% . 0018 0 o42 29
published in Handbook H128 (1944), is restored as % ----------- 13 .0007 .0055 .0029 .0019 0 44 0 28
the alternative class 5 fit. " .-----------12 .0008 .0060 .00n2 .0020 0 44 0 28t alternative ca .0008 .0060 .0031 .0021 0 39 0 2

5. TENTATIVE CLAss 5 FIT.-(a, b, c, d, e, and ..----------- 10 .0009 .o065 .0033 .002 0 3 0 26
f). As in H28 (1944). ----------- 9 .0010 .0065 .0031 .0024 0 32 0 25

1 .0011 .0065 .0027 .0027 0 25 0 25(g) Allowance and tolerance values.-Allowances . 7 .0011 .0065 .0024 .0030 0 19 0 24

and tolerances are specified in tables 6A and 7A for 1- ........ -7 .0012 .0065 .0023 .0030 0 18 0 24a .0012 .0065 .0017 .0036 0 12 0 25
coarse-hreaded and fine-threaded studs set in hard 6 .0013 .0070 .0021 .0036 0 14 0 25
materials-namely, cast iron, steel, and bronze.
These 'are based upon data obtained in an experi- I Inasmuch as a moderate difference in lead between stud and tapped hole
mental investigation and fufill the onditions out- (about 0.005 inch per inch) has been shown to Improve the quality of a stud

fithavingminimum pitch diameter interference no lead tolerance Is specified.
lined in the above specifications. The system is Therefore, the tolerances specified for pitch diameter include all errors of

-th diameter and angle but not of lead. (See "3. Gages and gaging" here-predicated upon the use of the gaging sstem out- Excessive lead errors, however, should be avoided, as they increase thelined in the following paragraph. (This gaging en tudsubjected to load. Co0lmns 7 and 8line in he fllow~g arsg Abbs gaing give, for Information, the errors in angle which can be compensated for by hal

system corresponds to that given on page 234 of the tolerances or pitbh diameter given in columns 5 and 6.Hsb 2 )The tolerances on the tapped hole given in column 6 are the same as those
Handb~ook H28 (1942), modified in accordance specified for class 4 fit screws and nuts, with the exception of the W-inch size.



Screw-Thread Standards 3
TA9Lm 7A. Clas 5 fi for threaded studs, alowanmwa and manufacturing has been carried on for many years

toleranch for studs and tapped holes, fine-threaded studs with the use of "go" gages only.in hrd maei "Not go" gages control the extent of the toler-
Eros in h ance in the direction of the limit of minimum metal

Interference an Pitch diameter consuingD one and represent the minimum limit of externa
Threadis pitch diameter tolerances I half of pitch di- threads and the maximum limit of internal threads.

ISuS All parts shall be accepted if an approved "not go"
Mini- MaW- Stud Tpd sud T P Pgage does not enter or is not entered, or if, on or
mum mum Sd les hole before the third turn of assembly, a definite drag is

1 - a_ - - -7 9 obtained which is the result of metal to metal con-
1 2 4 , 6 ' tact simultaneously on both flanks of the thread at

Ina l. IW IW a number of counter positioned points. Beyond
4 0--------- 2 0.0005 0.0034 o.0o01 o.on 0 58 0 35 this point the gage shall not be forced by applying----------.. 24 .C000 .003•7 .002D .0012 0 5 o 3

--------- ...... .0 .044 .0026 .0012 1 11 o 3 a torque sensibly greater than that already applied
---------- .A AM . AMo .00W3 57 0 W to obtain the drag fit.18-- - 2 .0007 .000 .0= .0013 0 0 30 This definition applies only to the use of"not go"Mes ---------- 18 .0007 .0050 .0029 .0015 0 58 0 31

% ----------- 1 .108 .0055 .0032 .0015 1 60 31 plug and ring thread gages. This requirement is94-----16 .0008 .0059 .0035 .0016 1 4 0 2....----------- 14 .o . .c .o to preclude any possibility of accepting internal% ----------- 14 .oos .006 .00o5 .0018 0 8602 o acce
threads that are oversize for more that threeS......... 14 .W09 .009 .O 4 ." ol8 7 0 •

,I ... ------- 12 .0009 0c7 :.0o3 :00oD o 0 o 0s threads or accepting external threads that are un-
,I---------- 12 .:o1 :.cM W" .0M o o 0 V dersize, at the entering end, for more than three1% ---------- 12 .0011 .0055 .0024 .0020 0 33 0 2
1% -- 12 1 .0012 .0oM0 .0018 .0020 0 25 o0 threads. The requirements of extreme applications

such as exceptionally thin or ductile material,
SInasmuch as a moderate difference in lead between stud and tapped hole small number of threads, etc., may necessitate

(about O.005 inch per Inch) has been shown to improve the quality of a stud
At having minimum pitch diameter interference, no lead tolerance Is s•ei- modification of this practice.
fled. Therefore, the tolerances specified for pitch diameter include all errors An approved "not go" thread gage is one of nom-
of pitch diameter and angle but not of lead. (See "I& Gages and gaging
herein.) Excesive lead errors, however, should be avoided, as they increase inal size at the minimum metal product limit withthe tendency of the stud to loosen when subected to load. Columns 7 and
8 give, for Information, the errors in angle which can he compensated for by tolerance inside this limit, as shown in tables 9 andhalt the tolerances on pitch diameter given In columnst 5 and 6. 1.I aetepouti ocoet h ii

s The tolerances on the tapped hole given in column 6 are the samasthose 10. In case the product is so close to the mini-
specified for clas 4 fit screws and nuts. mum metal limit that its acceptability is doubtful,

a "not go" inspection gage which is at, rather than
Page 29. Change paragraphs 1 and 2 to read as within, this limit may be used. See paragraph 3,

follows: page 42. Furthermore, the purchaser can elect to
1. OBJECT or GAGING.-The final results sought use an inspection "not go" gage with tolerance out-

by gaging are to secure interchangeability, that is, side the minimum metal product limit. See par. 6,
the assembly of mating parts without selection or pahe 31.
fitting of one part to another, and to insure that the Tere is a broad, general principle in regard to
product conforms to the specified dimensions limit gages which should be kept in mind; a maxi-
within the limits of variation establishing the cos- mum-metal limit or go" gage should check simui-
est and loosest conditions of fit permissible in any taneously as many eements as possible, a mini-
given case, as provided for in the foregoing spec'if- mum-metal limit gage, to be effective, can check
cations. This is accomplished usually by the use but one element. By "effective inspection" is
of plug and ring thread gages. This requires the meant assurance that specified requirements in re-
use of maximum-metal limit gages known generally gard to size are not exceeded. A minimum-metal
as "go gages which control the minimum looseness limit or "not go" thread gage made to check the
or maximum tightness in the fit of mating parts, pitch diameter is usually sufficient for practical
and which accordingly control interchangeability, purposes. The minimum-metal limit gage is made
and the use of minimum-metal limit gages known to approximate a gage for checking pitch diameter
generally as "not go" gages which limit the amount only, by reducing both the length of the thread
of looseness between mating parts, and thus con- flank and the length of thread. It is necessary
trol in large measure the proper functioning of the that the crest of the thread be removed so that the
parts. major diameter of the plug gage shall be less than

2. PURPOSE OF LxMrr GAGEs.-The maximum- that specified for the"go" plug gage and the minor
metal limit or "go" gages control the extent of the diameter of the ring gage shall be greater than that
tolerance in the direction of the limit of maximum specified for the "go" ring gage. A correspond-
metal, and represent the maximum limit of exter- ingly greater width of relief should be provided at
nal threads and the minimum limit of internal the root of the thread of the "not go" gage than of
threads. To pass inspection, parts must be accept- the "go" gage.
able to proper "go" gages, and such mating parts The truncation of the major diameter of the
will always assemble. Successful interchangeable thread of the "not go" thread-plug gage shall be
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iuch that the width of flat will be approximately mum pitch diameter of the screw minus h/3.
.qual to p/4, and the truncation of the minor diam- This corresponds to a width of flat at the crest of
iter of the thread ot the "not go" thread-ring gage the gage equal to three-eighths of the pitch.
hall be such that the width of flat will be 3p/8. However, the minimum minor diameter of the
:See "thread form of thread plug and ring gages," thread ring gage shall not be less than the mini-
). 32, E128 (1944). On account of manufacturing mum minor diameter of the nut plus 0.05h. This
.onditions incidental to the production of general requirement is necessary to insure that the minor
)urpose nuts, it may be necessary upon agreement diameter of the 'not go' thread ring gage is not
)etween the manufacturer and the user, to mod- less than the minor diameter of the 'go' ring gage,
fy this practice. which can occur with a three-eighths pitch flat on

Page 30, 2d col., par. 5 (b), lines 5 to 11, change the 'not go' thread ring crest when there is a pitch
,wo sentences to read: diameter allowance on the screw combined with a

"Threaded setting plugs are of two standard large pitch diameter tolerance.9
lesigns, which are designated as "basic-form set- (3) A relief shall be provided at the root of the

gplus" and "truncated setting plugs." "not go" thread plug or thread ring gage, the
"The basic-form setting plug is one having a width of which is approximately one-fourth of the

width of flat at the crest equal to p/8." pitch. In small diameters and fine pitches, this
Page 31, 1st col., line 9, insert after "deter- relief may be an extension of the sides of the

nined": "In setting the ring gage, extreme care thread from the position corresponding to this
ahould be taken to prevent damage to the crest approximate width toward a sharp V. Thus,
Af the full portion of the setting plug." contact of the thread gage can occur on the sides

Pages 31 to 34, "1. GAGE TOLERANCES", revise of the threads, but not on the crest or root. Also
to read as follows: the effect of angle error on the fit of the gage with

1. GAGE ToLERANcEs.--Screw-thread gages for the product is minimized. The "not go" thread
Dlasses 1, 2, 3 and 5 are classified according to ring gage shall clear the maximum major diameter
accuracy as'W, X, and Y, the W gages being the of the screw, and the "not go" thread plug gage
most accurate. The tolerance limits on W and X shall clear the minimum minor diameter of the
gages coincide with the extreme product limits, nut. The above requirements are illustrated in
Te tolerance limits on Y "go" gages are placed figure 20.
inside of the extreme product limits to provide 3. THREAD FORM OF SETTING PLUG GAGES.-
allowance for wear of the gages. The tolerances The specifications for thread form of setting plug
on all minimum-metal limit or "not go" gages, gages are stated in detail below, and are sum-
however, are applied from the extreme product marized in table 8 and figures 21 and 21A.
limit. The selection of gages from among these (a) Truncated or basic-form maximum-metal
designations for use in the inspection of threaded limit thread setting plugs.-(1) The major diame-
product depends entirely upon the specifications ter of the basic-form setting plug, and of the full
for the product. See "recommended gage prac- portion of the truncated maximum-metal limit
tice," p. 41, H28 (1944). thread setting plug corresponds to basic American

Page 32, 2d col., par. 2 (a), lines 9 through 17, National form (one-eighth pitch flat) with a plus
change to read: gage tolerance.

"A relief shall be provided at the root of the (2) The major diameter of the truncated por-
'go' thread plug or ring gage, the maximum width tion of the truncated maximum-metal limit setting
of which is one-eighth of the pitch. This relief plug is the same as the minimum ma~or diameter
may be an extension of the sides of the thread of the screw with a minus gage tolerance.
from the position corresponding to this maximum (3) A relief shall be provided at the root of the
width toward a sharp V. The 'go' thread ring maximum-metal limit thread setting plug gage,
gage shall clear the maximum major diameter of the maximum width of which is one-fourth of the
the screw, and the 'go' thread plug gage shall pitch. This relief may be an extension of the
clear the minimum minor diameter of the nut." sides of the thread from the position corresponding

Page 32, 2d col., par. 2 (b), change to read: to this maximum width toward a sharp V.
"(b) 'Not go' thread gages.-(1) The maximum (b) Truncated minimum-metal limit thread setting

major diameter of the 'not go' thread plug gage plugs.-(1) The major diameter of the full por-
shall be equal to the maximum pitch diameter of tion of the minimum-metal limit thread setting
the nut plus 2h/3. This corresponds to a width of plug shall be the same as that of the maximum-
flat at the crest of the gage equal to one-fourth of metal limit thread setting plug of the same nom-
the pitch. However, the maximum major di- inal size and having American National form, with
ameter of the thread plug gage shall not exceed9  the tolerance taken plus, but with the following
the minimum major diameter of the nut minus

T.05 he. This condition occurs in connection with small sizes of class 1 coarse and"(2) The minimum minor diameter of the 'not fine series threads and may occur for extreme combinations of large diameter
go' thread ring g shal be equal to the mini- and fine pitch of class 1 threads of special diameters, pitches, and lengths of

0'tra rig gage shalb qa otenm engagement.
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MINIMUM NUT M vlAXIMUM NUT

1 0 LUG GAGE.r.

cLEAMO TO FACIUTATE' WIDE CREST AND VIDE CLEARANCE AT ROO
GRWI1,NG AND LAPPING TO APPFOXIMATE A THRE.AD FORM VIICH

FORM OF CLEARANCE OPTIONAL. CHECKS FITCH IAI.ETER ONLYSFORM OF CL.EARANCqE OPTIONAL..

SAME AS MIN. MINOR ClAM. CF NUT V MIN.

(SEE NOTE FOR CLASS 53

M• AIMUM SCREW MINIMUM SCREW

FiGuRE 20.-Thread form of thread plug and ring gages.
NorL-For alternate clau 5 the minor diameter of the "go" ring gage Is larger than that for the other el by the amount of the allowanae.

exceptions: In no case shall the width of flat at pitch. This relief may be an extension of the sides
the crest be less than 0.001 inch. This exception of the thread from the position corresponding to
represents the maximum practicable sharpness of this approximate width toward a sharp V.
the crest of the setting plug thread. (c) Baaic-form minimum-metal limit thread set-

When this exception applies, the thread root of ting plugs.-(1) The major diameter of the basic-
a "not go" thread ring set to fit the plug may not form minirmum-metal limit thread setting plug
clear the maximum major diameter of the screw, shall be such that the minimum width of flat at
Therefore, the ring gage should be made with, and crest equals V/8; that is, the maximum major
optically inspected for, ample depth of root clear- diameter equals the minimum pitch diameter plus
ance. (For revised major diameters, see table A, the basic thread depth, h.
p. 16.) (2) A relief shall be provided at the root of the

(2) The truncation at the major diameter of the minimum-metal limit thread setting plug gage,
truncated portion of the minimum-metal limit the width of which shall be approximately one-
thread setting plug shall be one-sixth of the basic fourth of the pitch. This relief may be an exten-
thread depth from full American National form. sion of the sides of the thread from the position
Thus, the major diameter is equal to the pitch corresponding to this approximate width toward
diameter of the gage plus two-thirds of the basic a sharp V.
thread depth, with the tolerance taken minus. Pages 35 and 36, table 8, revise as herein.

(3) A relief shall be provided at the root of the Page 37, table 9, add to footnote 3 the follow-
minimum-metal limit thread setting plug gage, the ing: The cumulative tolerance applies plus from
width of which is approximately one-fourth of the the minimum pitch diameter limit of thread plug
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TAuLU . 8pecifAcation for tread form, major, pitch, and minor diameters, and direetion of gape tolerances of gages for
America, National form, and straight pipe thread form of thread I

Major diameter Pitch diameter Minor diameter

Direction of tol-
eranes

Tn'Peof W Direc- I-Direa.
Dimension tion of Width of Dimens Dinmension tler Width of

De to.er- relief" , Stand- tioa * , tionof relif
anoe tand.tlo:4 -ancee

ard parwe

18 4$ 6 1 1 9 10

MAZxMUM-MzrAL Lxxi? on "Go" 0
GAzas

Threadpugaltha- ad-- MtnD + . Mtn .R ---- m - -....... ............
Thread ring.

Clausee 1, .2, L. - p/8 max ----- Max FE. ---- $Min .
Co am & ----------------------------- p/-Si m ax ..... M ax M-E .- - ---- -.. .

Bode form setting plug, all threads - Max - - - axx ..- ------- - - p/4 max.
Truncated setting Plug, eli threads

Full portion Max E.+A - - max .. --- - --------.--------.--------. p/4 max.
Truncated portion ------------------ Min Do -- Max.E. -- - -P/4 max.

Plain map pae all threads ------------- Max D ------------ - -- - - -- -.. __.... -
Plain plug gage, all threads ------- --------- ----------- ---------- ---- M in E. x------
Plain check plug gages for thread ring

"Not o. -----.--------------------- --- -----------------------------------.-------- Max -------

Mniwu.-MzTAL. LMT o0 "NoT Go"

Thread plug ---------------------------- Max E-+21/3, but - Max - -------------- -------- p/4 approx.
not to exceed
min D.-0.054.

Thread ring -----------------------.----------------------------. /4approx_ Minx-- + - I Min E.-h/, but +
not les than
mi K.-I-0.054.

Basde form setting plug, aln threads- Min ,--k -------------- Mn. + -----------. p/4appx.
Truncated setting plug, all threads:

Full portion------------------------IMax +--+--------------Mi- +----------- .p/4 approx.
Truncated portion ----------------- Min + -•3 -.....------- +. - ---------- p/4 approx

Plain map gage, all threads------------ Min D ---------- +-- --------------------------------- ------ ---------- --------
Plain plugtege, all threads -- - --------------- - --------------- - ------------------------- M- -... -
Plain check plug gages for thread ring

"Go%1"--------------------------------- ----------------- ---- -------------- ----------- ------------- Minx K---------- +"Not go" -- --------------------------------------------- ----------------- Max K--.-.

I The symbols used in this table are as follows:
a-basic depth of threadf-

00
.6
49

W
9 

for American National form.
.- 0.666028P for straight pipe thread form, except Dryseal. (See table 72, ool. 3, p. 136, H28(1944).

--pitch. -.-- pitch diameter of nut.
A,-major diameter of gage. E,-pitch diameter of screw.
D.-major diameter of nut. K.-minor diameter of thread ring gage.
D.-major diameter of screw. K.-mhnor diameter of nut.
E•-pitch diameter of gage. H-depth of sharp-V thread.

The thread ring gages shall clear the maximum major diameter of the screw. The thread plug gages shall clear the minimum minor diameter of the nut.
The width of relief on maximum-metal limit or "go" gem for straight pipe threads Is piP, and on mainimum-metal limit or "not go" gages Is p/4.

4 For the minor diameter of adjustable thread ring gages, "go" and "not go" plain cylindrical check plug gages made to XX tolerances am required for sizes
SIn. and less, and are desirable for larger sizes. See table 12.

The width of fiat crest shall not he less than 0.001 in.; that is, Max E,+A shall not exceed Min E,+H-0.0017 in. See par. 3(b) herein.
S For straight pipe thread ring gages. K,-Max E.-h for the maximum-metal limit or "go" gage, and K,-Min E.-24/3 for the minimum-metal limit or a,

"not go" gage.
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joi DIAM. SAME A$ MIN,
MAJOR DIAM. OF SCREW

LI- NEA

CEARDT FAIUAT CLEAEU FACIUITA

ANDI LAPPN. ,GRINDING 1A L
- U OF CLEARANCE OPTION FORM OF CLEARANCE OPTIONAI

FULL PORTION TRUNCATED PORTION

MAXIMUM-METAL LIMIT SETTING PLUG
(FOR "GO"THREAD RING GAGE)

AJOR DIAM. SAME AS FULL PORTION OF
"GO" SETTING PLUG EXCEPT WIDTH OF FLAT

SHALL BE NOT LESS THAN 0.001 IM.

t PITCH

P- LINE

[ "4

SLEARED FACIUTATE C FACIOLITATi• ,GRNDIG AD LPPIG'GRINDING AND LAPPING

-jz •JI"ORM OF CLEARANCE OPTIONAL F RM OF CLEARANCE OPTIONA0

FULL PORTION TRUNCATED PORTION

MINIMUM-METAL LIMIT SETTING PLUG
(FOR"NOT GO'THREAD RING GAGE)

FiGuitz 21.--Thread form of maximum-metal and minimum-metal limit thread setting plug gage.

gages and minus from the maximum pitch diameter Page 49, table 17, change "class 5 fit" to
limit of thread ring gages. The diameter equiv- "alternate class 5 fit."
alents of lead and angle errors are determined by Pages 50 and 51, table 18. Revise as shown
applying formulas given on pages 222 and 223, herein.
1128 (1944). Pages 53 and 54, table 19, delete class 4.

Page 42, first col., par. beginning "Gaging of," Page 55, table 20, delete class 4.
line 7, after "sizes" insert: "to reduce failure by Page 56, table 21, column headed "1¾" change
shear when torque is applied,". "1.1623" to "1.1023." Under "NOT GO THREAD

GAGES FOR SCREWS," first line, delete "full-form
SECTION IV. AMERICAN NATIONAL setting plug and." (The major diameters for

THREAD SERIES basic-form minimum-metal limit setting plugs
should correspond to a p/8 width of fiat.) Change

The following are corrections and revisions of "class 5 fit" to "alternate class 5 fit."
this section: Page 57, table 22, change "class 5 fit" to "alter-

Page 47, table 16, delete class 4. nate class 5 fit."
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8

0 i
SR"

22u2

MAXIMUM-METAL LIMIT MINIMUM-METAL LIMIT

BASIC.-FORM SETTING PLUG BASIC-FORM SETTING PLUG
fFORIGO"THREAD RING GAGE) (FOR "NOT GO"THREAD RING GAGE)

Fiouiz 21A.-Thread form of basic-form thread seUing plug gages.

Pages 60 and 61, table 24, delete class 4. limit basic-form setting plugs as given in table A,
Page 62, table 25, change "class 5 fit" to p. 16, herein.

"alternate class 5 fit." Page 73, table 33, column headed "1 e", change
Pages 63 and 64, table 26. Revise as shown "1.0216" to "1.0213" in two places; change

herein. "1.0219" to "1.0216"; and change "1.0213" to
Page 65, table 27, delete class 4. Change major "1.0210."

diameter limits of class 1 minimum-metal limit, Page 75, table 34, column headed "lIH", change
"not go", plug gage for size 0-80 from ".0597" "1.0312" to "1.0315" in two places; change
and ".0594" to "0.0596" and ".0593". "1.0309" to "1.0312"; and change "1.0315" to

Page 67, table 28, delete class 4. "1.0318".
Page 68, table 29. Change "class 5 fit" to Page 80, table 38, add limits for major diameters

"alternate class 5 fit". Under "NOT GO THREAD of minimum-metal limit basic-form setting plugs as
GAGES FOR SCREWS," first line, delete "full-form given in table A. p. 16, herein.
setting plug, and". (See i ference above to p. 56.) Page 83, table 40, column 3, change "4.44985" to

Page 69, table 30, change "class 5 fit" to "alter- "4.49985."
nate class 5 fit." Page 88, table 13, add limits for major diameters

Page 70, table 31 revise as herein. Certain of minimum-metal limit basic-form setting plugs
drills outside of product limits have been elimi- as gven in table A, p. 16, herein.
nated or set in italics. Page 92, table 44, in col. headed "3Y4" change

Page 71, table 32, column headed "ls", change "3.1951" to "3.1961."
"1.0216" to "1.0213"; change ".0048" to ".0051" Page 93, table 45, column 3, change "4.74980"
in two places; and change "1.0312" to "1.0315". to "4.74981".

Page 72, table 33, change the limits for the Pages 95 to 97, table 47, change side headings
major diameter of the full portion of the minimum- "Major diameter" to "Classes 2 and 3, major
metal limit, "not go", setting plugs for the first diameter;" and "Minor diameter" to "Classes 2

three sizes to read as follows: (See footnote 1, and 3, minor diameter."

revised table 18): Page 96, table 47, column headed "1 6" change
heading to "11%6'.

Size ----------------------.. Y%" Page 98, table 48, add limits for major diameters
Min ---------------------.- 2492 .3118 .3742 of minimum-metal limit basic-form setting plugs
Max --------------- .2497 .3123 .3747 asgiven in table A, p. 16, herein.

In column head "%",!change ".2653" to ".3653". Page 103 table 50, column 1, change first
Add limits for major diameter of minimum-metal "2%' to "2Y".

II
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TABLE 17A.-Limite of emse of tentative claee 5 fi, American National coarse-thread eeriee, steel eude eeg in hard materials

(cast iron, semisteel, bronze, etc.)

Stud sizes Tapped-hole sizes
Approximate

Recommended torquet fullMinor Major tap drill size enThreads Major diameter Pitch diameter diam- Minor diameter Pitch diameter diam- of 1egmper inch eter eter

Mail- Mini- Maxl- Mini- MaWl- Mini- Maxl- Mini- Mai- Mini- Nom- Diam. Maxi- Mini-mum mum mum mum mumI mum mum mum mum mum2 inalsize eter mum mum

1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 1a

Inches Inches lnches Inches Inches Inches Inches Inches Inches Inches Inches Inches In.4b. In.-lb., ..-------------------- - 20 0.2500 0.2428 0.2193 0.2186 0.1204 0.2049 0.2103 0.2175 0.2183 0.2500 0.2010 0.2090 106 38------------------------- IS .3125 .3043 .2804 .2794 .2483 .2622 .2682 .2764 .2779 .3125 .28•6 .26M6 266 80-------------------------- 16 .3750 .3660 .338M .3365 .3020 .3186 .3254 .3344 .3360 .3760 .32=0 .3230 420 120S...---------.-------------- 14 .4375 .4277 .3961 .33 .3649 .3736 .3813 .3911 .3929 .4375 .3750 .3760 610 180--------------------------. 13 .W00 .4896 .4566 .4626 .4111 .4313 .4396 .460 .4519 .5000 .4375 .4375 860 265
-------------------------. 12 .5625 .5513 .5144 .5112 .4683 .4882 .4972 .6084 .5104 .5625 12.5mm .4921 1,170 360% -------------------------. 11 .6250 .6132 .5720 .6689 .5195 .444 .5542 .6660 . 681 .6260 $ .5469 1,450 450at -----.-------------------- 1 0 .7600 .7372 .6915 .6882 .6338 .6614 .6722 .6880 .6873 .7500 4%4 .6719 2,300 730

S-------------------------- 9 .8760 .8610 .803 .8062 .7452 .7768 .7888 .8028 .8062 .8760 2%2 .7812 3,200 1,090
1 -------------------------- 8 1.0000 .9848 .9253 .9226 .8531 .8901 .06 .9188 .9215 L.0000 6344 .896W 4,250 1,5001% ------------------------- 7 1.1250 1.1080 1.0387 1.0363 .9562 .99M8 1.0152 1.0322 1.0352 1.1260 1 1.0000 5,300 1.8761%•------------------------ 7 1.2500 1.2330 1.1637 1 1614 1.0812 1.1248 1.1402 1.1572 1.1602 1.25W0 19 1.1250 6,950 2,W531 ------------------------ 6 1.3750 1.3548 1.2732 1.2715 1.1770 1.2286 1.2466 1.2667 1.2703 1.3750 11'4 1.2344 8,1 90----------------------. 6 1.6000 1.4798 1.3987 1.3966 1.3025 1.3536 1.3716 1.3917 1.3953 1.6000 12'%4 1.3594 10,400 290

I'Dimensions given for the maximum minor diameter of the screw are figured to the intersection of the worn tool arc with a center line through crest androot. The minimum minor diameter of the screw shall be that corresponding to a flat at the minor diameter of the screw equal to 3iXp, and may be determinedby subtracting the basic thread depth, h, (or 0.6496p) from the minimum pitch diameter of the screw.
' Dimensions for the minimum major diameter of the tapped hole correspond to the basic neat (%4XV), and the profile at the major diameter Produced byaworn tool must not fall below the basic outline. The maximum major diameter of the tapped hole shall be that corresponding to a fiat at the major diameterof the tapped hole e a to WiXP, and may be determined by adding 13Xh (or 0..739p) to the maximum pitch diameter of the nut.selective assem ly in the case of the Winch size may be required on account of the small tolerances neceswy on pitch diameter. To avoid breaking a mildsteel stud, the maximum interferene on pitch diameter of 0.0018 Inch must not be exceeded. The use of %'-28, instead of W'-20, Is recommended.

aP
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TAILS 18. Limils of asis of aeting plug and thread ring gages for screws of dcases 1, 2, and 3 fits, American National
coarse-thread series

Size (inches)

1 2 3 4 5 6 8 10 12 )4 8A.

Limits of soze [ L I ,

Threads per inch

64 56 48 40 40 32 32 24 24 20 18

MAXIMUM-MXTAI. LIMIT OR "'Go" GAGhora ce RzWS

Major diameter of basic-form setting plug. and full portion of
truncated setting plug: lc luc lUCA IAc lnc inch lck Inc inch inch luck

fMa- 0.0727 0.0856 0.0985 0.1114 0.1244 0.1374 0.1634 0.1892 0.2152 0.2490 0.311Clans 1 -- - - - - - - - - - - - - - - --- - M n 0... ... 4
Cn:---- ----- 0723 .'052 0981 .1110 .1240 .1369 1629 .1887 .2147 .24M5 .3109

CMax -------- .0734 .0864 .0894 .1124 .1254 .1385 .1645 .1905 .2165 .2505 .3130CIses2and3------------------------.Min_--------- .0730 .0860 .0990 .1120 .1250 .1380 .1640 .1900 .2160 .2500 .3125

Major diameter of truncated portion of truncated setting plug:
.Max- _- 0671 .0796 .0919 .1042 .1172 .1293 .1553 .1795 .2055 .2383 .299Class I ------------------------------ M .-------- -.0667 .0792 .0915 .1038 .1168 .128 .1548 .1790 .2050 .2378 .2990

Classes2and3------------------------- Max -------- 0692 .0820 .0946 .1072 .1202 .1326 .1586 .1834 .2094 .2428 .3043
nMin.--------- .0688 .0616 .0942 .1068 .1198 .1321 .1581 .1829 .2089 .2423 .3038

Pitch diameter of setting plug or ring gage: 'Max. Y -.-----.--------.-----------------.--------.--------.--------.--------.--------. 2158 .2746

JMin. Y ------ -------- -------------------------------------------------------- 2155 .2743clan I. ---------------------------------- lMax. X- 0 . 0622 .0736 .084" .0%8 .1078 .1166 .1426 .1616 .1876 .2160 .2748
IMin. X -...... 0620 .0734 .0844 .0946 .1076 .1163 .1423 .1613 .1873 .2157 745
-Max. Y -----.----------------.-----------------.--------.--------.--------.--------.--------.. 2173 6,-"
IMin. Y -.--.-------- -------- ---------------------------------------------------- 2170Classes 2.and. 3 ------------------------- IMax. X ---- .0629 .0744 .085N .08 .1088 .1177 .1437 .1I62 .1889 .2175 .2764
lMin. X -.... .0627 .0742 .08W .096% .1086 .1174 .1434 .1626 .1886 .2172 .2761

Minordiameterofringgage: Maz-------- .0561 .0667 .0764 .0849 .0979 .1042 .1302 .1449 .1709 .1959 .2524
Clase 12, nd-----------------(aClasses1,2, and3 ....................- Mn--'_-.-i - - .0557 .066 .0760 .0845 .0975 .1037 .1297 .1444 .1704 .1954 .2519

MnXix[Uu-MZTAL LIMIT OR "NoT Go" GAGC.s roe SCRzws

Major diameter of full portion of truncated setting plug:
MIin------ .-. 0710 .0841 .0974 .1109 .1239 .1369 .1629 .1887 .2147 .2485 .3109Clew I . ..1 ------------------------------ Max ------ 1.0714 '.0845 '.0o98 '.1113 1.1243 .1374 .1634 .1892 .2152 .2490 .3114

in .0724 .0857 .090 .1120 .1250 .1380 .1640 .1900 .2160 .2500 .3125
Claa 2------------------------------.Max '....... .0728 '.0861 .0994 .1124 .1254 .1385 .1645 .1905 .2165 .2•05 .3130{Min .---------. 0729 .-086 .0990 .1120 .1250 .1380 .1640 .1900 .2160 .2500 .31W
cum 3 -------------------------------------- Max ---.---- 0733 .0864 .0994 .1124 .1254 .1385 .1645 .1905 .2165 .2W05 .3130

Major diameter of truncated portion of truncated setting plug:
M-n ---- ----- 0660 .0781 .0901 .1018 .1148 .1258 .1518 .1745 .2006 .2321 .2927Class 1 ------------------------------- - - -- M. -'_ _- .0664 .0785 .0905 .1022 .1152 .1263 .1523 .1750 .2010 .2326 .2932

SiMi ---------. 0674 .0797 .0919 .1038 .1168 .1280 .1540 .1771 .2031 .2351 .2959Clan52 -------------------------------- Max---------.0678 .0801 .092 .1042 .1172 .1285 .1545 .1776 .2036 .2356 .2964
Sin---------.0679 .0802 .02 .1045 .1175 .1288 .1548 .1780 .2040 .2361 .2970CR53------------------------------.Max -------- .0683 .0806 .0929 .1049 .1179 .1293 .15•3 .1785 .2045 .2366 .2976

Major diameter of baslc-form setting plug:
IMC in---------0693 .0820 .0946 .1072 .1202 .1326 .1586 .1836 .2096 .2429 .3047Cla51-------------------- ........... -Max--_----- .0697 .0824 .0950 .1076 .1206 .1331 .1591 .1841 .2101 .2434 .3052
SMin ---------.. 0707 .0836 .0964 .1092 .1222 .1348 .1608 .1862 .2122 .2459 .3079C s2Max -------- . 0711 .0 .08 .1096 .1225 .1353 .1613 .1867 .2127 .2464 .3084
Sin ...- .0712 .0841 .070 .1099 .1229 .1356 .1616 .1871 .2131 .2469 .3090Ci-ss 3 ------------------------------ Max- --- .0716 .0845 .0974 .1103 .1233 .1361 .1021 .1876 .2136 .2474 .309

Pitch diameter of setting plug or ring gages for production andinspection:iCtlon: I -- -- Min ---------. 0596 .0708 .0815 .0914 .1044 .1128 .1388 .1570 .1830 .2109 .2691
015el------------------------------- .ax -------- .0598 .0710 .0817 .0916 .1046 .1131 .1391 .1573 .1833 .2112 .2694

Min ---------. 0610 .0724 .0833 .0934 .1064 . 1150 .1410 .1596 .1856 .2139 .2723
I-M --------. 0612 .0726 .0835 .0936 .1066 .1153 .1413 .1599 .1859 .2142 .2726

Class ------------------------------- --M .0615 .0729 .0839 .0941 .1071 .1158 .1418 .1605 .1865 .2149 .2734
------ ...................._-- -------- ---. 0617 .0731 .0841 .0943 .1073 .1161 .1421 .1608 .1868 .2152 .2737

(oMnoNAL)

Pitch diameter of setting plug or ring gages for inspection (see
par. 6, p. 31):

par• 6, p. - - - - -)Min ---------.. 0594 .0706 .0813 .0912 .1042 .1125 .1385 .1567 .1827 .2106 .268
Clasel-------------------------------kMax -------- .0596 .0708 .0815 .0914 .1044 .1128 .1388 .1570 .1830 .2109 .2691
Claws_ .2---------------------------0Mi-----------0608 .0722 .0831 .0932 .1062 .1147 .1407 .1593 .1853 .2136 .272)

Max -------. 0610 .0724 .0833 .0934 .1064 .1150 .1410 .1596 .1856 .2139 .2723
CMin---------0613 .0727 .0837 .0939 .1069 .1155 .1415 .1602 .1862 .2146 .2731

Max --------- 0615 .0729 .0839 .0941 .1071 .1158 .1418 .1605 .1865 .2149 .2734

Minor diameter of ring gage:
class .------0566 .0673 .0771 .0860 .0990 .1060 .1320 .1480 .1740 .2001 .25711.0570 .0677 .0775 .0864 .0994 .1065 .1325 .1485 .1745 .2006 .2576

Cln -------------------- Min -------- 0576 .068 .0788 .0880 .1010 .1082 .1342 .1506 .1766 .2031 .2603lss 2------------------------------Max.-------- .0580 .0689 .0792 .0884 .1014 .1087 .1347 .1511 .1771 .2036 .2608
Clows 3. -in ---------..0581 .0690 .0794 .0887 .1017 .1090 .1350 .1515 .1775 .2041 .2614C .... 3-----------------------------.Imax -- ...... 0585 .0694 .0798 .0891 .1021 .1095 .1355 .1520 .1780 .2046 .2619

I See footnote at end of table.
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TAsLu 18. Limits of size of aetting plug and thread ring gages for screwas of classes 1, 0, and 3 fits, American National
coarse-thread series--Continued

Size (inches)

Limits of site

Threads per inch

16 14 13 12 11 10 9 8 7 7 0

MAxnmuM-MLrA, LIMIT OR "Go" GAGES FOIL ScxWB

Major diameter of hesic-form setting plug, and full portion oftrnaeletigpu*Ich lWA lNth 1% : Inch Inch l•ac Intch lcea Isch Islltev

clase p Max - - 0.3738 0.4310 0.4984 0.5607 0.6230 M 7478 0.8726 0.s9W3 1.1218 1.2469 1.3714
Class I.......................................- Min .-------.3732 .4354 .4978 .5601 .6224 .7472 .8719 .9966 1.1211 1.24 3706
Classes2and3 ------------------------ Max- .3756 .4381 .506 .531 .6256 .7506 .8757 1.0007 1.1257 1. i58

Min.-----'- .3750 .4375 .50A0 .5625 .6250 .7500 .8750 1.0000 1.1250 1750

Major diameter of truncated portion of truncated setting
CMp -g--ax 3606 .4214 .4830 .5443 .6054 .7288 .8519 .9744 1.0963 1.2211 1.3416
Clas------------------------------- inM----- 3600 .4208 .4824 .537 .6048 .7282 .8512 .9737 1.0956 1.2206 1.3408

C Max ------.. 3660 .4277 .4896 .5513 .6132 .7372 .8610 .9648 1.1060 1.2330 135C8
Clsss2and3--Min .----... 3654 .4271 .4890 .5071 .6126 .7360 .8603 .9841 1.1073 1.2323 1.3540

Pitch diameter of setting plug or ring gage: 'Max. Y .3324 .3888 .4476 .058 .532 .6820 .7995 .9152 1.0281 1.1531 1.2620
. IMin. Y . 3320 .3884 .4472 .5054 .5628 .6816 .7990 .9147 1.0276 1.1526 1.2615

Class I.------------------------- ----. Max.X .3326 .3890 .4478 .5M00 .5634 .6822 .7997 .9154 1.0283 1.1533 1.2623
MIn. X .3323 .3887 .4475 .5057 .5631 .6819 .7994 .9150 1.0279 1.1529 1.2619
Max. Y- . 3342 .3909 .4498 .562 .5658 .6848 .8026 .9186 1.0320 1.1570 1.2664
Min. Y- . 3338 .306 .4494 .=078 .5654 .6844 .8021 .9181 1.0315 1.15W5 1.265

Classes 2and3 ----------------------------.... Max. X .3344 .3911 .4500 .504 .5660 .6850 .8028 .9188 1.0322 L1572 1.2667
IMin. X-.. .3341 .38 .4497 .5081 .5657 .6347 .8025 .9184 1.0318 1.1503 L236

Minor diameter of ring gage:
Classes1,2,and ------------------------ Max- 3073 .3002 .4167 .4723 .5266 .6417 .7547 .8647 .9704 1.0964 L 1946

(Min------- .3067 .3596 .4161 .4717 .520M .6411 .7540 .8640 .9697 1.0947 L1IO8

MIMDWM-MM TAL LIMIT OR "NOT Go" GAGES rog seazwo

Major diameter of full portion of truncated setting plug:
classM I--------------------------------Mn ------ .3732 .435 .4978 .501 .6224 .7472 .8719 .9966 1.1211 1.2461 1.7am

(M3x73----- .'38 .4360 .4984 .U507 .6230 .7478 .8726 .9w73 1.1218 1.24,6 13714
-Min .3760 .4375 .5000 .5625 .62A 0 .7500 .8750 1.0000 1.1250 1.2500 1.378oClasses 2 and 3 ------------------------------- tMax- .3756 .4381 .5006 .5631 .6256 .756 .8757 1.0307 L 1257 L2507 13768

Major diameter of truncated portion of truncated setting plug:
..... 1- -- Min .------... 3528 .4123 .4731 .5336 .5937 .7157 .8371 .9577 1.0771 1.2021 L 3192

Clas I. - ------------------------------------- Max----- .3534 .4129 .4737 .5342 .5W94 .7163 .8378 .9584 1.0778 1.2028 1.3200
Claw2----------------------------------------{Mln . .3564 .4165 .4775 .5W83 .A99 .7213 .8432 .9646 1.0849 1.2099 1.3280

.Max ----- .3570 .4171 .4781 .b38U9 .95 .7219 .8439 .9653 1.0106 L 2106 1.3288
class 3 -------------------------------- Mn -------. 3577 .4178 .4790 .5399 .60A 6 .7232 .84,53 .9668 1.0975 1.2125 1.3310

(Max ----- .3583 .4184 .4796 .540 .6012 .723 .840 .9675 1.0682 1.2132 1.3318
Major diameter of bmasc-form setting plug:

Min - .3663 .4278 .4898 .516 .6133 .7374 .8612 .9 1.1080 1.2330 1.3553
classl 1 - -------------------------------- i Max------ .3669 .4284 .4904 .6522 .6130 .7380 .8619 .98M5 1.1067 1.2337 1.3561

Claws 2 ------------------------------------ Min----.369 .4320 .4942 .~f3W .6185 .7430 .8673 .9917 1.1158 1.2408 1. 3641
.Max-... . . . .3705 .4326 .4948 5. .6191 .7436 .8680 .9924 1.1165 1.2415 1.364
Mi --------. 3712 .4333 .4957 .5579 .6202 .7,9 .8604 .999 1.1184 1.2434 1.3671

Clams3 ------------------------------------- Max --- .3718 .4339 .4963 .8585 .AM .7455 .8701 .9946 1.1191 1.2441 1.3679

Pitch diameter of setting plug or ring gages for productAin and
inspection:M . 3263 .3820 .4404 .4981 .8549 .6730 .7897 .9043 1.0159 1.1409 1.2478

class 1-----------------Mx---------- ---------------------------------------- in-------.3266 .38W3 .4407 .4984 .&5W .6733 .78900 .9047 1.0163 1.1403 1.24782Cl•1.....................Max ------. 3266 .38M• .4407 .4984 U52 .6733 .79W0 .9047 1.0163 1.1413 1.2482

Class 2 -------------------------------- (Mn -------. 3299 .3802 .4448 .50 .560• .6786 .7958 .9112 1.0237 1.1487 1.2566
aMax ----- .3302 .386 .4451 .5031 .5604 .6789 .7961 .9116 1.0241 1.1491 1.2570

Class- _____Min ..--M ---- 3312 .3875 .4463 .5044 .5618 .6805 .7979 .9134 1.0263 1.1513 1.2596
.Max - ...... 3315 .3878 .4466 .5047 .5621 .6808 .7982 .9138 1.0267 1.1517 L 2600

(OPTIONAL)

Pitch diameter of setting plug or ring gages for inspection (see
par. 6, p. 31): 'M -n ------- 3260 .3817 .4401 .4978 .5546 .6727 .7894 .9039 1.0155 1.1405

Class1 ------------------------- -----. Max__.. 3263 .3820 .4404 .4981 .5549 .6730 .7897 .9043 1.0159 1.1409 1.2474

Claw 2.-------------------------------- M - 3296 .3859 .4445 .5025 .5&W .6783 .79M5 .9108 1.0233 1.1483 .2478
Max - ...... 3299 .3862 .4448 .5028 .5601 .6786 .7958 .9112 1.0237 1.1487 1.2562

M 1.2592ClMs----------------------Mb 3309 .3872 .4460 .5041 .5•615 .6802 .7976 .9130 1. 0259 1.1500 . 9
.Max ------.. 3312 .3875 .4463 .5044 .5618 .6805 .7979 .9134 1.0263 1.1513 L 2596

Minor diameter of ring gage:
Class 1 . . . . ..---------------------------------- (Min --------. 3128 .3665 .4238 .4801 .5352 .6514 .765& .8772 .9850 1.1100 1.2117

SMax . . 3134 .3671 .4244 .4807 .5358 .6520 .7663 .8779 .957 1.1107 1.2125
Class2 ---------------------------------------- 1 M -n-.......3164 .3707 .4282 .4848 .5404 .6570 .7717 .8841 .9928 1.1178 1.2205

iMax --------- 70 .3713 .4288 .4854 .5410 .6576 .7724 .8848 .9935 1.1185 1.2213
Class 3 ---------------------------------------- M-in:---:.. 3177 .3720 .4297 .4864 .5421 .6589 .7738 .8863 .9954 1.1204 L2235

-- ------- -.- 3183 .3726 .4303 .4870 .5427 .6595 .7745 .8870 .9961 1.1211 1.2243

J See footnote at end of table.
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TAsIm 18. Limits of size of setting plug and thread ring gages for wrews of clases 1, 9, and 8, fda, American National
coarse-thread series-Continued

sise (inches)

iMi 194s 2 1 M 2 31M; 294 1 3 1 % 394 1394 4
-,. I~mliso ls

Threads per Inch

6 a 4% 4% 4 4 4 4 4 4 4

MAXIMUM METAL LIMIT oz "Go" GAGIaS Pon ScREW

Major diameter of basio form setting plug, and full portion of
truncated setting plug: a" a Jacke , In" Jack.. Jade. In" lack. Jack.. Ja Ja

. . . .. 1.4964 1.7486 1.9951 2.451 21405 2.77445 2.1945 &.2445.3&4945 3.7446 3.9&045
cum I --------------------------------------- 1. 4955 L7448 0943 12442W 4936 2.7435 1.9M3 3243 &.403 &.7436 3.9W3

&Z ------ I .. 1.800 L75 2.0006 2.2K08 2.000 2.7W00 &00W0 3.2500 &=0 &7800 4.000Classes 2 and 3 -- Min -- - 1.8000 1.7500 2.0000 2.200 2.8M0 2.7800 3000 &2500 &8000 &7800 4.0000

Major diameter of truncated portion of truncated setting plug:
sMax- 1.4666 1.7110 1.9575 2.2075 2.45 2.709 2.9528 19 01 8 3.4&2= 3.7028 &952

ClMsn .--------.-. 1.468 1.7102 1097 2.2067 2.4519 2.7019 2.1519 &2019 3.4519 3&7019 3.0519
Claw 1.4796 1.7268 1.9746 2. 6 2.46 0 2472D 2.9o2D 3.9 2 3.4720 3.&7220 &9720

Clus-es2and3---------------------. --- " 1.4790 1.7250 1.9738 2.2238 2.4711 2.7211 2.9711 32211 3.4711 3.7211 3.9711
Pitch diameter of setting plug or ring gage: 1.8407 2.0007 2. 30 2.50 2.8300 &0800 3300 &.800 &.8300

InY:.... 1.3865 1.6139 1.8400 2.0990 2.3301 2.5801 2.8301 3.0&01 3.3301 3.8601 3.8301
Class----------------------------1 MaxX .... 1.3873 1.6149 1.8500 2.1000 2.3312 2.15812 18312 3.0812 3.3312 3.5812 3.8312

MinX -..-- 1.3869 1.6144 1.8495 2.0995 2.3307 15807 2.8307 3.0807 3.3307 3.887 3.8307
.MaxY ---- 1.3914 1.6196 1.8554 2.1054 2.3373 2.73 M 18373 3.0873 3.3373 3.8873 3.8373
MinY 1.3909 1.6191 1.8547 2.1047 13365 2. 585 Z8365 3.0865 3.3365 3.5865 3.8368

Classes2and3-----------------------.Max X--- 1.3917 1.620I 1.8M57 2.1057 13376 2.5876 2.8376 3.0676 3.3376 3.5876 3.8376
IMinX ...- 1.3913 1.6196 1.852 2.1052 2.3371 2.5871 2.6371 3.0871 3.3371 &35871 3.8371

Minordlameter of rng gage: -Max ---- 1.3195 1.5335 1.7594 2.0094 2.2294 2.4794 2.7294 2.9794 3.2294 3.4794 3.7204

C-------------- .. . Min- ..-... 1.3188 1.5&27 1. 7686 0088 12285 14785 17285 1 978 3. 2285 3. 4785 3. 7285

MINIMUM METAL LIMIT OR "NOr Go" GAGE8 FOR SCREWS

Major diameter of full portion of truncated setting p 1.4%6 1.7448 1. O .2443 .4966 17436 2.9M &.206 &.49 &.743 & 3 6
class I --------------------------------------- -- 1.49 1.7448 1.994 2.2443 2.4H3 2.7435 2.905 3.&243 3.40,5 &.7445 3.03

C n-- fl- -1.5 1.7500 10000 2.2800 2.5000 2.7500 3.0000 &2W00 3.5000 3.7500 4.0000
CMax- 1.8008 1.7806 2.0008 2.2W08 2.500M 2.7509 3.0000 3.2W00 3.&009 &7W09 4.0000

Major diameter of truncated portion of truncated settn pg:

Ma~rcas liaetr f rueae•potin f rur~edsetJg•in-.pu:1.4442 1.6838 1.0270 2.1770 2. 4182 2. 6682 2. 9182 3.1682 3. 4182 3. 6682 3. 9182

C s1- - - - - - - - -.......................- Max.'-1.4450 1. 684 1.0278 2.1778 2.4191 2.1 91 2.9191 3.161 3.4191 3.6691 3.9191
ClaMs in - 1.4=30 1.6 1.038 2.1884 2.4310 2.6810 2.9310 3. 1810 3.410 & 6810 3.9310Ciass2--- ------- .M- --- - 1. 438 1.6051 1.0392 2.1892 2.4319 2.6819 2.9519 3.1819 3.4319 3.6819 3.9319

cla 3----------------------------Min ---- 1.45680 1.8977 1.9422 1.1922 2.4383 2.588 2.9353 &.1853 &.4383 & 36853 &.9353Clas3-------------------------- . .....-Max- 1.4568 1.69• 1.9430 2.10019 2.42 2.6862 2.9362 3.1862 3.4362 3.6852 3.9362
Major diameter of basic-form setting plug:

Clam I ---------------------------------------. MMin. 1.4803 1.7271 1.9751 12251 14723 2.7223 2.9723 3.2232 3.4723 3.7232 3.9732l'"-"" 1.4811 1.7279 1.9759 12.250 14732 2.7232 2.9732 3.2232 3.47321 3.7'222 3.9732
Class2 ------------------------------ -fMin. - 1.4801 1.7376 1.9865 12365 2.4851 2.7351 2.9651 3.2351 3.4851 3.7351 3.8951

=a.- 1.4899 1.7384 1.9873 2.2373 2.4860 2.7360 19660 3.2360 3.48Ev) 3.7360 3.9860
""-Min ------- 1.4M21 1.7410 1.9003 2.2403 2.4894 2.7394 2. 0894 3.2394 3. 4894 3. 7394 3.&904

------- Max- 1.4929 1.7418 1.9911 12411 2.4903 2.7403 100 3.2403 3.493 3.740 3.9 03M

Pitch diameter of setting plug or ring gages for production and
Inspection:

cMin - 1.3728 1.5080 1.8316 2.0616 13106 2.I66N 18108 3.0606 3.3108 3.560 3. 8108
Class1-------------------------------.Max--- 1.3732 1.5085 1.8321 10821 13113 2.5613 2.8113 3.0613 3.3113 3.5613 3.8113

-Min - 1.3816 1.6085 1.8430 10030 13236 2.5736 2.8236 3.0736 3.3236 3.5736 3.8236
Cla2-------------------------------- .ax----1.3820 1.6090 1.8435 10935 2.3241 2.5741 1 8241 &30741 3.3241 3.5741 3.8241
class 3-------------------------------------J in-----1. 3846 1.6119 1.8468 1-0068 13279 1.5779 2.8279 &.0779 &.3279 3.5779 3.8279

3Max ---- "1.3880 1.6124 1.8473 10073 13284 15784 2.824 &o0784° 3.3284 3.&784 3.8324
(OPTIONAL)

Pitch diameter of setting plug for ring gages for Inspection. (See
par. 6, p. 31.):

CMin- 1.3724 1.5975 1.8311 20811 23103 2.5603 18103 3.060 3.3103 3.5W03 3.8103
Cla -�. ----------------------........ •Max"."----1.3728 1. 508 1.8316 10816 13108 15608 18108 3.0608 3.3108 3.6608 3.8108

Class 2 --------------------------------------- Jin ------ 1.3812 1.6060 1.8426 10925 2.3231 2.5731 2.8231 3.0731 3.3231 3.5731 3.8231
C -- Max ------ 1.3816 1.6085 1.8430 100 13236 2.5736 2.8236 3.0736 3.3236 3.5736 3.8236C~~~o• ~IMin-....1.3842 1.8114 1.8463 •2.0063 1.3274 16•774 1.8274 3.0774 3.3274 3.5774 3.8274

Class 3- - ------------------------------- Max -..... 1.3846 1.6119 1.848 2.0968 13279 2.5779 18279 3.0779 3.3279 3.5779 3.8279

Minor diameter of ring gage:

Class 1-- ........--------------------- - :::1.3367 1.5647 1.783 210336 2.267 2.5W 2.767 3.0067 3.&267 3.8067 3.7567xxss 1.3375 1.6656 1.7843 10343 2.2576 2.5076 2.7576 &30076 3.2576 &35076 3.7576
Class 2 --------------------------------------- In- 1.3456 1 5652 1.7949 10449 2.2695 2.5195 2.7605 3.0195 3.2695 3.5195 3.7605

_a - -1.3463 1.5660 1.7957 2.0457 2.2704 2.5204 2.7704 3.0204 3.2704 3.5204 3.7704
--------------------------- - .:---_in - 1.3485 1.5686 1.7987 2.0487 12738 2.5238 17738 3. 0238 3.2738 3.5238 3.7738Clas Max--- 1.3493 1.50694 1.7995 2.0495 12747 15247 2.7747 3. 0247 3. 2747 3. 247 3.7747

I These major diameters represent the aximum praeticable sharpness of crest of the setting plug, in accordance with par. 3 (b), p. 4.
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TABnz 25A. Limits of ize of tentative dlas 5 jt, American National fine-thread series, sted studs ad in hard materials
(cast iron, aemisteel, bronze, etc.)

Stud alses Tapped-hole sizes

Minor Major _di te q t
Sim Threads Major diameter Pitch diameter diam- Minor diameter Plt& diameter diam. O

per inch eter eter

Maxi- Mini- Maxi- Mini. Maxi- Mini- Maxi- Mini- Maxi- Mini- Nom- Diam- MaWi- Miid.
mum mum mum mum mum mum mum mum mum mum' Inal size eter mum mum

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

lc. Incke luk e l Zel e II l uck" l.acersIh Ichaes Ichs Inmch" lu iA.b.. i b.
-4------------------------ 28 0.2500 0.2438 0.2302 0.2284 0.2006 0.2167 0.226 0.228 0.2279 0.2500 0.2187 0.2187 140 45
-------------------------. 24 .3125 .3050 .2801 .2871 .2650 .2743 .2788 .2&% .286 .3125 .2770 .2770 230 70

S.- - - - - - - -24 .3730 .3684 .328 .3497 3282 3368 3413 .3479 3491 .3750 .3300 .33° 0 410 125
------------------ 20 .4375 .4303 .4004 .4060 .3805 .302 .3078 .4050 .4063 .4375 .3070 .3970 540 170

2D .600 .4928 .4725 .4605 .4436 .4549 .4603 .4675 .468 .5000 ---------. 4576 810 260
"------------------------- 18 .N625 .5543 .5314 .5286 .4903 .5122 .5182 5264 .8279 .565 W 84 .5156 1,040 330

S-------------------------- 18 .62A0 .6168 .5044 .5912 .N623 .5747 .5807 .5O8N .WN .6250 "4• .5781 1,430 460
-------------------------- 16 .7500 .7410 .713 .7118 .67 .6036 .7004 .70n4 .7110 .700-------- 6070 25200
---....................... 14 .8750 .8662 .8347 .8312 .7935 .8111 .8188 .8286 .8304 .8750 'tie .8125 3,070 945

1 --------------------------- 14 1.0000 .902 .60 .95 3 .913 .9361 .9438 .9W36 .955 1.0000 1•4 .9375 4.500 1,410
1W - ..--------------------- 12 1.1250 1.1138 1.0776 1.0738 1.02•5 1.0507 1.0597 1.070 1.0729 1.1250 --------. 1.0552 4,620 1,750
14 ...--------------------- 12 1.2500 1.2388 1.2019 1.1990 1.158 1.1757 1.1847 1.195 1.197 1.2500 30.0mm 1.1811 6,960 2,530
1.. .... .- ..-.-..- "--" 12 1.3750 1.368 1.1364 1.3240 1.2782 1.3007 1.007 1.3200 1.320 1.3750 ........ 1.3052 8,440 3,225
1% ------------------------- 12 1.5000 1.4888 1.450 1.4491 1.4028 1.4257 1.4347 1.4459 1.4479 1.5000 -------- 1.4M 10,070 4.215

Dimensions given for the maximum minor diameter of the screw are figured to the intersection of the worn tool are with a center line through crest and root.
The minimum minor diameter of the screw shall be that corresponding to a Rat at the minor diameter of the screw equal to %Xp, and may be determined by
subtracting the basic thread depth, A, (or 0.6495p) from the minimum pitch diameter of the screw.

SDimensions for the minimum major diameter of the tapped hole correspond to the basic flat (=X ), and the profile at the major diameter produced by
a worn tool must not fall below the basic outline. The maximum major diameter of the tapped hole shalbe that corresponding to a flat at the major diameter
of the tapped hole equal to )4Xp, and may be determined by adding IXXh (or 0.

79
=p) to the maximum pitch diameter of the nut.
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TAsna 26. Limits of aise of setting plug and thread ring gage. for screws of clase. 1, 2, and 3 fits, American National fine-
thread erie8

Sie (inches)

Lmts Of also 1 1 2 1 3 1- I 4 s 6 1 8 10 1 2 12 1 9 1 i

Threads per Inch

80 72 64 56 48 44 40 36 32 28 28 24

M&AMIMU-MITAL L rIT OR "GO" OGoua IOR ScawXa

Major diameter of baslo-form getting plug, and fullporc truncated setting plug: A" c IRAc lu luck if" I lck luck IucA luck Iuc luckp -- 0. 06 0.0726 0.0657 0.096 0.1115 0.1245 0.1374 0.1633 0.1894 0.2153 0.2493 0.3117
Clawl .0I28 .0723 .O 83 .098 .1111 .1241 .1370 .1629 .1889 .2148 .2488 .3112

jMax - 060 .0733 .0O64 .09H4 .1124 .1254 .1384 1644 .1905 .2165 .2506 .3130
Clases 2 and 3 ..... .0600 .0730 .0660 .090 .1120 .1250 .1380 .1640 .1900 .2160 .2500 .3125

Major diameter of truncated portion of truncatedsetting plug-Clsti pIug '-MaX-- .0545 .0673 .0801 .0026 .1049 .1177 .1302 .1I57 .1813 .2062 .2402 .3020

C la bin --- - .0542 .0670 .0797 .0923 .1045 .1173 .1298 .1553 .1808 .2057 .2397 .3016
Max .0866 .0694 .0823 .0950 .1076 .1204 .1332 .1890 .1846 .2098 .2438 .3059

Classes 2 and 3 .-----------------Mn . 083 .0601 .0818 .0946 .1072 .1200 .1328 .1586 .1841 .2003 .2433 .3054
Pitch diameter of setting plug or ring gage:

Pith iaete o gttig lu orrig ap Max Y ------------------- ---- ------------- -------- -------- -------- -------- --------. 2254 .2830
clami----------- I .------------------------------------------------ij .- ii--:jW--- a~7---iW -.- -r - : ~ sCMazssI.0,512 .0633 .075)2 .0666 .0976 .1093 .1208 .1449 .1686 .1916 .2286 .2841

I n. X_ .0510 .0631 .0780 .0864 .0974 .1091 .120 .1447 .1683 .1913 .2253 . 28

(Mas ----------- -------- -------- -------- -------- ----------------------
Classes 2and3 -------------------- Min: yy------------------ ----------- ----------- ------------------- -------- -------- ---- -------- 2263 .2549

Max.Ce X_ .0819 .0640 .0759 .0974 .OW8 .1102 .1218 .1460 .1697 .1928 .2268 .284
OM . X___ .0517 .0638 .0757 .0872 .0983 .1100 .1216 .1458 .I4 .1925 .2365 .2851

Minor diameter of ring gage:
Clasees1, 2, and 3 ---------------------. Max - . 04--- 65 .0890 .0691 .0797 .0894 .1004 .1109 .1339 .162 .1773 .2113 .2674

tMin -. .0462 .0577 .0687 .079 .0890 .1000 .1105 .1335 .1557 .1768 .2108 .25*
Miumuxv-MhTAL Lnirr oR "Nor Go" GAons 1OR

Sclaws
Major diameter of full portion of truncated setting

plug:
SIMin- .0676 .0708 .0840 .0971 .1104 .1236 .1369 .162 .18AM .2148 .2488 .3112

-Max .----- 1.0579 1.0711 '.0844 1.0975 1.1108 1.1240 '.1373 .1633 .1894 .2153 .2493 .3117
--Mn- 080 .0722 .0854 .0987 .1120 .1250 .1380 .1640 .1900 .2160 .2800 .3125

Max '.0-1 3 '.0725 '.08W8 1.0991 .1124 .1284 .1384 .1644 .1905 .2165 .2505 .3130
CMin- 059 .0727 .0859 .0990 .1120 .1280 .1380 .1640 .1900 .2160 .2800 .3128

ClasM3ax ....................... Max- '.8 '• .0730 1.0863 .0994 .1124 .1254 .1384 .1644 .1905 .2165 .2805 .313W
Major diameter of truncated portion of truncated

gin -- . .0539 .06W5 .0790 .0911 .1031 .1155 .1278 .1529 .1779 .2023 .2363 .2970Class .I------------------------------Max -- -. 0542 .0668 .0794 .0915 .1035 .1159 .1282 .1833 .1783 .2028 .2368 .2975
Min- 053 .0679 .0804 .0927 .1049 .1173 .1298 .1551 .1801 .2047 .2397 .2Class2- --------------------------- Max -. O .0682 .0808 .0931 .1053 .1177 .1302 .15W .1805 .052 .2392 .3001

Class .---------------------------Min .-0557 .0684 .0809 .00 .21055 .1180 .1305 .168 .1S80 .,2056 2396 .3006
Major dimeter of...... -........ t"....., ,ka., -".--- .0560 .0687 .0813 .096 .1059 .1184 .1309 .1562 .1813 .2061 .2401 .3010

Major diameter of ---- -- o-m-setti---pl-:-Min ' -- 086 .069%5 .08 .09A0 .1076 .1205 .1332 .1589 .1846 .2100 .2440 .3061
Cls ------------------------- Max---- .0569 .0698 .0827 .0964 .1080 .1209 .1336 .1593 .1851 .2105 .2445 .3066

CMin- 00 . .0709 .0837 .0O96 .1094 .1223 .1352 .1611 .1868 .2124 .2464 .3087ClMsx 2----------------------- --- _ .0583 .0712 .0841 .0970 .1098 .1227 .1356 .1615 .1873 .2129 .2469 .3092
JMin- .0584 .0714 .0842 .0971 .1100 .1230 .1359 .1618 .1876 .2133 .2473 .3096.Max- 0587 .0717 .0846 .0975 .1104 .1234 .1363 .1622 .1881 .2138 .2478 .3101

Pitch diameter of setting plug and ring gages for pro-
duction and inspection:

class I -------------------------- Min .0488 .0608 .0726 .0838 .0945 .1061 .1174 .1413 .1648 .1873 .2213 .279
..M --. --- .0490 .0610 .0728 .0840 .0947 .1063 .1176 .1415 .1651 .1876 .2216 .2798
s M0---------0502 .0622 .0740 .0854 .0963 .1079 .1194 .1435 .1670 .1897 .2237 .2821

Classs--------------------------Max --.-- .0504 .0624 .0742 .0856 .0965 .1081 .1196 .1437 .1673 .1900 .2240 ,2824

Class3 ------------------------- Min• .0506 .0627 .0745 .0859 .069 .1086 .1201 .1442 .1678 .1906 .2246 .2830
.Max---- .0508 .0629 .0747 .0861 .0971 .10]. .1203 .1444 .1681 .1909 .2249 .2833

(OPTIONAL)

Pitch diameter of setting plug and ring gages for in-
spection. (See par. 6, p. 31):

lass I -- Min -------- 0486 .0606 .0724 .0836 .0943 .1059 .1172 .1411 .1645 .1870 .2210 .279
........................... Max - .. 0488 .060M .0726 .0838 .0945 .1061 .1174 .1413 .1648 .1873 .2213 .2795

Min 0500 .0620 .0738 .0852 .0961 .1077 .1192 .1433 .1667 .1894 .2234 .2818
Class 2 --------------------- Max 0502 .0622 .0740 .0854 .0963 .1079 .1194 .1435 .1670 .1897 .2237 .2821

Min .------- 0504 .0625 .0743 .0857 .0967 .1084 .1199 .1440 .1675 .1903 .2243 .2827
Classm3---- of------g----(--Max.-'" .0506 .0627 .0745 .0859 .0969 .1086 .1201 .1442 .1678 .1906 .2246 .2830Minor dismeter of ring gage:
Clas I Min 0469 .0585 .0696 .0803 .0901 .1012 .1120 .1353 .1580 .1796 .2136 .2705

C ..........................-fMax - 0472 .0588 .0700 .0807 .0905 .1016 .1124 .1357 .1585 .1801 .2141 .2710
CMin -------..0475 .0592 .0706 .0815 .0918 .1030 .1140 .1375 .1602 .1820 .2160 .2731

Class...... .------------------ IMax ------.. 0478 .0595 .0710 .0819 .0922 .1034 .1144 .1379 .1607 .1825 .2165 .2736
3Min ------ - 0479 .0597 .0711 .0820 .0924 .1037 .1147 .1382 .1610 .1829 .2169 .2740

Class3-------------------------IMax ------. .0482 .0600 .0715 .0824 .0928 .1041 .1151 .1386 .1615 .1834 .2174 .2745

SSee footnote at end of table.
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TADLz 26. Limits of size of setling plug and thread ring gages for screws of classes 1, 2, and S fit, American National
fine-thread series--Continued

Size (inches)

Lhmlisof size ;1 I 34 1 Me I % I % I % 1 1 I 1I4

Threads per inch

24 20 20 18 18 i16 14 14 12 12 12 12

MAXIMUMoMaAL LIMIT on "Go" GAOa8 FOX
S&news

Ma nor diameter of tu sca 4orm setting plug, and fullIWA inch /ak I*& hwh MA i j u I & Inch"
ptionoftruncated-setting plug:eMax . 0.3742 0.4365 0. 4990 0.5614 0.6230 0.7488 0.8735 0. 9W6 1.1232 1.2482 1.37M2 1.4162

o I.. ------- I .---.---.. 3737 .43W0 .4965 AMI .AM .7482 .2 .9M9 1.1226 1.2476 1.37 1,4.76
S ---. .3755 .4380 .5006 .A6M .6 .7506 .876 1.0006 1.1256 1.2506 1.3766 1.50o6Clsses2and 3.------------------- Mi------- .3750 .4375 .500 .625 .6=0M .7500 .8750 1.00 L1250 L260 L3750 1.5000

Major diameter of truncated portton of truncated
setting plug: m-ax - .36U .4256 .4863 .6405 .6120 .7356 .810 .90 L 10086 1.2318 1.356 L 4818

Classl . -------------------------- in - .3640 .4253 .4878 .5400 .6115 .7350 .8183 .833 1.100 1.2312 1.3562 1.4812
,Mx-"_ .368 .4303 .42s .5W .6168 .7410 .85 .002 1.1136 1.2386 1.36M 1.48M

Classes2and 3 ------------------- Min- .3679 .4296 .4923 .5538 .6163 .7404 .8646 .9W6 L 1132 L2382 L3632 L 4862

Pitch diameter of setting ping or ring gage: Max Y__ .3t64 .4033 .4616 .A246 .5071 .7074 .8263 .9513 1.003 1.19W 1.3163 1.4433

Min Y____ .3461 .4030 .4655 .5243 .566 .7070 .8230 .9500 1.0679 1.1929 1.3179 L 4429
Class I . . . . . ..-------------------------. IMaxX..-. .346 .4035 .4060 .5246 .583 .7076 .S265 .9515 L 065 1.1935 1.31865 1.4435

IMinX--- .3463 .4032 .4657 .U2 . .70 773 .6262 .9512 1.0682 L.1932 1.3152 1.4432
fMaxy. .3477 .4048 .463 .5262 .=7 .7092 .6284 .901 1.0707 1.1957 1. 307 1.4457
Mi nY..-. .3474 .4045 .4670 .5= .5664 .7088 .6 .530 1.0703 1.195 1. 323 1.4453Cla•e a 2and3-------------------- Max X. .3479 .4060 .4675 .6 .66 .70H .8206 .9M 1.0709 1.196 1. 320 1.4450

IMin X-_ .3476 .4047 .4672 .56 .5M66 .7001 .8263 .9&33 1.0706 1.1956 1.320O 1.4456
Minor diameter of ring gage: M .. 32 .334 .44. 3 .5024 .5649 .6623 .7977 .9227 1.0348 1.1598 12648 1.40068

Clasesl, 2, and3 -------------------. Min------- .329 .3829 .4454 .5019 .5644 .6817 .7971 .9221 1.0342 1.1592 L 2842 1.4092

Mv1qwvM-MzAL LMrr Onl "Nor GO" OGAoG FOR
Scauws

Major diameter of fall portion of truncated setting
plug 'Min_ .3737 .4300 .49U .00 .6234 .7482 .8729 .AM79 1.1226 1.2476 1.3726 1.4976

ClassIl ------------------------------ M- .3742 .4365 .4900 .5614 .6239 .7488 .8735 .9165 1.1232 1.2482 1.3732 1.4982

Min - .3750 .4375 .500 .52 .6250 .7500 .8750 1.0000 1.1250 1.2500 1.3750 LBWClasses2and3 ...... -------------- . ' .3755 .4380 .505 .5630 .2 .7506 .8756 1006 L 1256 12W506 1.3756 L506

Major diameter of truncated portion of truncated
settingplug: .3505 .4196 .4621 .5427 .A0M2 .7278 .846 .9748 0961 .L2211 1.3461 L4711

Classw 1 ..------------------------- Max -'-"" .3600 .4201 .4826 .5432 .6057 .7284 .8504 .9754 1.0967 1.2217 1.3467 1.4717
fMin . 3621 .4226 .4851 .5410 .60H4 .7314 .8540 .9790 1.1006 1.2258 L350 L4758Clas 2 ------------------------- Max - . 3626 .4231 .4856 .5464 .6 .7320 .8546 .9796 1.1014 1.2264 1.3514 1.4764
Min- 3.3030 .4236 .4861 .5470 .6095 .7327 .8553 .NO 03 L1024 1.2274 1.3524 1.4774

Clas3-------------------------.Maxl .3635 4241 .4866 .5475 .6100 .7333 .81 .609 L1030 1.2260 1.3530 14780

Major diameter of basic-form setting plug:
class I -------of-b ------o-----------plu:- Min 3686 .4304 .4929 .N547 .6172 .7413 .M663 .9903 1.1141 1.2391 1.3641 L4891a ....... Max.------..3091 .4309 .4934 552 .6177 .7419 .8659 .0 1.1147 1.2397 1.3647 1.4897

fMln ------ .3712 .4334 .4959 .5579 .5204 .7449 .8695 .9945 1.1188 1.2438 1.3688 1.4938Class2 --------------------------- Max------ .3717 .4339 .4964 .5584 .6209 .7455 .8701 .9951 1.1194 1.2444 1.3694 1.4944
CMin - .3721 .4344 .496W .5590 .6215 .7462 .8708 .9958 1.1204 1.2454 1.3704 1.4954

Class-------------------- -Max ----- .3726 .4349 .4974 .595 .6220 .7408 .8714 .99A4 L1210 1.2450 1.3710 1.4960

Pitch diameter of setting plug and ring gages for pro-duction and Inspection,Ct I andMin ...p.c.. ------- 3420 .3984 .4609 .5191 .5816 .7013 .8195 .9445 1.0606 1.1856 1.3106 1.4356
Class-------------------------. •Max ------.. 3423 .3987 .4612 .5194 .5819 .7016 .8198 .9448 1.0609 1.185I 1.3109 1.4359

Cla 2-----------------------Min ----. 3440 .4014 .4639 .5=2 .5W4 .7049 .8237 .9487 1.0653 1.1903 1.3163 1. 4403
CIass2-------------------------.Max ......- .3449 .4017 .4642 .5226 .5851 .7052 .8240 .94M0 1.0656 1.1906 1.3156 1.4406
Claw3---------------------------Min -------..3455 .4024 .4649 .5234 WW .7062 .8250 .9W00 1.0669 1.1919 1.3169 L4419

1 Max ------.. 3458 .4027 .4652 .5237 .5W62 .7065 .8253 .9503 1.0672 1922 1.3172 1.4422
(OPTIONAL)

Pitch diameter of setting plug and ring gages for in-
spection.c I (Seepar. 6, p. 31): ....(Min -------..3417 .3981 .4006 .5188 .5813 .7010 .8192 .9442 1.0603 1.1853 1.3103 1.4353

class I..------------------------- Max - 3----.420 .3984 .4609 .5191 .5816 .7013 .8195 .9445 1. 0W) 1.1856 1.3106 1.4356

Cla2 ------------------------- Min .3443 .4011 .4&36 .5220 .5845 .7046 .8234 .9484 1.0650 1.1900 1.3150 1.4400
(Max. .. .3446 .4014 .4639 .5223 .5848 .7049 .8237 .9487 1.0653 1.1903 1.3153 1.4403CMin. .3452 .4021 .4646 .5231 .8W .7050 .8247 .9497 1. 0666 1.1916 1.3166 1.4416Class3-------------------------.Max ------ .3455 .4024 .4649 .5234 .58M .7062 .8250 .9M00 1.0669 1.1919 1.3169 L4419

Minor diameter of ring gage:
CMin -------..3330 .3876 .4501 .5071 .569 .6878 .8040 .9290 1.0426 1.1676 1.2926 1.4176

Classi-------------------------.Max ------.. 3335 .3881 .4506 .5076 .5701 .68S4 .8040 .9296 1.0432 1.1682 1.2932 1.4182
CMin -------..3356 .3906 .4531 .5103 .5728 .6914 .8082 .9332 1.0473 1.1723 1.2973 1.4223Class2-------------------------.Max ------.. 3361 .3011 .4536 .5108 .5733 .6M20 .8088 .9338 1.0479 1.1729 1.2979 1.4229
M M -------. 33• .3916 .4541 .5114 .5739 .6 .8095 .9345 1.040 1.1739 1.2989 1.4239Clase3-------------------------lMax - . 3370 .3921 .4546 .5119 .5744 AM.63 .8101 .9351 1.0495 1.1746 1L2995 L4245

1 These major diameters represent the maximum practicable sharpness of crest of the setting plug, in accordance with par. 3 (b), p. 4.
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TADaz A. Major diametera of minimum-metal limit basic-form setting plugp, American National extra-fine, 8-pitch, 12-pitch,
and 16-pitch thread aries

Limits of size of major diameters of mlnimum-metal limit baate-orm setting plugs

Extra-fn•e thread series table 8-pitch thread series table 38, 12-pitch thread series table 43. 16-pitch thread series table 48,
33, p. 72 and 73 p. 80 and 81 p. 88 to90 p. 98 to 100

Clas 2 Clea 3 Cla• 2 Clas 3 CIas 2 Clan 3 Cla 2 Claw 3

Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max

In. it. in. ilk. it. it. in. fit. it. it. it. i in. i. . in it.
-- -- - 0.2463 0.24H8 0.2473 0.2478 --------- ------- -- ---- ----- --------- ------ -------- ----

-----------"--"-- -.-- -- .- .- -.3102 .. .. . .-..-----.-.-.... .. ... . . ... .. ... .. ... .. . .. .. .. . .. ...---
.37 11 .3 7 16 .37 21 . . ....-... .. ... . .- ---1--- -- --- .- --1 -.37-6... ... . . .. .. .. .. .. ... .. .. .. .. .. . .... . .. .... .... ... .... .. .. .. . .... . ..

- - - - 4334 .4339 .4345 .4 . .---...............................................................................
---- ---"-.428 .493 .4969 .4974------------------------------0.4938 0..494 0..495 0..49-............................. 4 o- -

------------- .50 .5w .5m,2 .655 -------- --------.--------.--------. . .5w6 .5='9 .5w, --- ...............
..004 .A0 -.6216 .61-------- --------.--------.--------.. 6188 .6194 .=20 .4 621 . --10 ................. ---

1j-"-- .---------- ' 6829 .6834 .6841 .6846 --------.--------.--------.--------. . 6813 .6819 .AM .9 .683 ...................." ---------------- . 7449 .7454 .7463 .7468 --------.-----------------------. 7438 .7444 .7454 .7460 0. 7449 0.7455 0.7462 0.7468
Ime --------------- . 8074 .8079 .80M8 .83 --------.--------.---------------. 8063 .806 .8079 .8085 .8068 .8074 .8084 .8090

S -----------------. 8698 .8703 .8712 .8717 --------.--------.--------------- 88 .8694 .8704 .8710 .8w .8699 .8708 .8714
I . .-----------------9323 .928 .9M37 .9342 --------.-----------------------. 9313 .9319 .29 .9325 .9317 .9323 .9333 .9=39

1------------------ . 9947 .9952 .9 1 I .9-96 0.9917 0.992 0.9M9 0.9946 .998 .9944 .99U .990 .9942 .9948 .9957 i.993
ie s-------------- 1.0572 1.0577 1.0584 1.0889 ------------------------------ 1.063 1.0569 1.0579 L.0585 1.0566 1.0572 L.o02 1.058
14 ----------------- 1.1193 1.1198 1.1209 1.1314 1.1164 1.1171 1.1188 1.1195 1,1188 1.1194 1.12H4 1.1210 1.1190 1.1192 1.1206 1.1212

Ae . .---------------- 1.1818 1.183 1.1834 1.1839 --------.--------.-------------- 1.1813 1.1819 1.1829 1.1835 1.1815 1.1821 1.1831 1.1837
14 ----------------- 1.2442 1.2447 1.2458 1.2463 1.2410 1.2417 1.2435 1.2442 1.2438 1.2444 1.2454 1.2460 1.2439 1.2"S 1.2456 1.242•

S ----------- 1.3067 1.3072 1.3083 1.3088 ---------------- -------- ------ 1.3063 1.3069 1.3079 1.38 1.3064 1.3070 1.3080 1.3086
I ----------- 1.3691 1.3696 1.3707 1.3712 1.3657 1.3664 1.3682 1.3689 1.3688 1.369 1.3704 1.3710 1. 368 1. 3M 1.3703 1.3711

134------------ -------- -------- -------- -------- -------- -------- -------- -------- 1.4313 1.4319 1.4329 1.4335 1.4313 1.4319 1.4329 1.4335

1 %.-----------------.1.4316 1.4321 1.4332 1.4337 1..4903 1.4910 1.4930 1.4937 1.4938 1.494 1.494 1.4960 1.4937 1.4943 1.4495 1.4960
1%. --------------- 1.4940) 1.4945 1.4957 1.4962 -------------- -------- -------- -------- -------- -------- -------- 1.5561 1.5467 1.5579 1. 5W8
1 % ......----------- 1. 5W5 1.5570 1.5581 1.558 1.6130 1.6157 1.6178 1.8185 1.6180 1.6186 1.6199 1.620 1.6186 1.6192 1.6203 1.600
1 ...--------------- 1.6189 1.6194 1. 6206 1.6211 -------.-----------------.--------.--------.--------.--------.-------- 1.6811 1.6817 1.O648 1.6604
I N .......----------- 1.6814 1.6819 1.6831 1.6836 1.7396 1.7403 1.7425 1.7432 1.7429 1.7435 1.7448 1.7454 1.7435 1.7441 1.7453 1.7459
t .. ..--------------- 1.7435 1. 7441 1.7453 1.7459 --- .------------------.--------.--------.--------.--------.-------- 1.8060 1.8066 1.8077 1.8083

14 -----------------.--------.--------.--------.-------- 1.8643 1.8650 1.8873 1.8680 1.8678 1.8684 1.86 1.8704 1.884 1.8690 1.8702 1.870
14 19e--------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------------- 1.9309 1.9315 1.9327 1.9333
2 ----------------- 1.9 3i .9-93I9 19"951 1.9957 I .989 1.-98M 1.99 L. . 1.9927 1.9933 1.9947 1.9W93 1.933 1.9 1.9951 1.9957
234a ---------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------------- 2.0548 2.0564 2.0576 2.0=8

24 -------------------------.--------.--------.-------- 2.1136 2.1143 2.1168 2.1175 2.1176 2.1182 2.1196 211202 2.1182 2.1188 21201I 2.1207
251o ---------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------------- 2.1807 2.1813 2. 1826 21832
2 .----------------- --------.--------.--------.-------- 2.2383 2.2390 2.2416 2.2423 2.2425 2.2431 2.2446 2.245 2.2432 2.2438 2.2450 2.2456
2"a ---------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------------- 2.3056 2.306 2.3075 2.3081
2% ------------------------- -- --------- -------- -------- -------- -------- -------- 2.3674 2.3680 2.369 2.3701 2.3681 2.3687 2.3700 2.3706
2Ma .~---------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ---- ---- 2.4305214311214324 2.430W

)4------------ -------- -------- -------- -------- 2.4876 2.4883 2.4911 2,4918 2.4923 2.4929 2.4945 2.4951 2.4930 2.4936 2.4949 2.4955
2% ------------------------- -------- -------- -------- -------- -------- ------------- 2.6173 2.6179 2.6194 2.6200 2.6179 2.6185 2.6199 2.6W05
2 .----------------- --------.--------.--------.--------. 2.7369 2.7376 2.7406 2.7413 2.7422 2.7428 2.7444 2.7450 2.7428 2.7434 2.7448 2.7454
274-----------------------;-------------------------------------------- ----- 2.8671 28677 2.8693 2.8M6 2.867 2.84 2.868 2.874

3 --------------------------.--------.--------.-------- 2.9863 2.9870 2.9901 2.9908 2.9920 2.9926 2.9943 2.9949 2.9927 2 93 2.9947 2.9953
3%4------------- -------- -------- -------- -------- -------- -------- -------- ----- -3.1170 3.1176 3.1192 3.1198 3.1176 3.1182 3.1197 3.1203
3% ----------------.--------.--------.--------.-------- 3.2361 3.2368 3.2400 3.2407 3.2419 3.2425 3.2442 3.2448 3.2425 3.2431 3.2446 3.2452

3----------- -------- -------- -------- -------- -------- -------- -------- -------- 3.3668 3.3674 3.3691 3.3697 3.3675 3.3681 3.369 3.3702
3 -------------------------.--------.--------.-------- 3.4860 3.4867 3.4900 3.4907 3.4918 3.4924 3.4941 3.4947 3.4924 3.4930 3.4945 3.4951
3% ------------------------- -------- -------- -------- -------- -------- ------------- 3.6167 3.6173 3.6190 3.6196 3.6173 3.6179 3.6195 3.6201
3% -------------------------.--------.--------.-------- 3.7369 3.7366 3.7399 3.7406 3.7416 3.7422 3.7440 3.7446 3.7423 3.7429 3.7444 3.7450
334 ------------------------- -------- -------- -------- -------- -------- ------------- 3.866 3.8672 3. 868 3.8695 3.8672 3.867 3.8694 3.8700
4 --------------------------.--------.--------.-------- 3.9858 3. 8W5 3.9898 3.9905 3.9915 3.9921 3.999 3.9945 3.9922 3.9928 3.9943 3.9949

4% -------------------------.--------.--------.-------- 4.2356 4.2363 4.2397 4.2404 4.2414 4.2420 4.2438 4.2444 --------.--------.-----------------
4 -------------------------.--------.--------.-------- 4.4855 4.4862 4.4896 4.4903 4.4913 4.4919 4.4937 4.4943 .................................
45 --------------------------------.--------.-------- 4.73 4.7361 4.7395 4.7402 4.7411 4.7417 4.7436 4.7442 .................................
5 ----------------- -------- --------.--------.-------- 4.93 4.960 4.9894 4.9901 4.9910 4.9916 4.9935 4.9941 ................... ........45 ----------------- -------- --------.--------.--------. . 2352 5.2359 45.2394 5.2401 .2409 45.2415 45.243 6 45.2441 2 ................ ........5t ----------------- --------. --------.--------.-------- 5.4851 4.488 5. 4893 5.4900 5.4908 5.4914 5.4934 5.4940 ........................
5* .-------------------------.--------.-----------.---- 5. 7350 5.7357 5. 7392 5.7399 5.7407 5.7413 5.7433 5.7439 ................... ........
6 ---------------------- - --.-- - - --------- - 5.9849 5.9 56 5.98 91 5.9898 5 9908 5.9912 5.9932 5.9938 ........ ................
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TAuzn 31.-Sizes of tap drills, American National fi. SECTION V. SCREW THREADS OF SPE-
thread seiee 1 _CIAL DIAMETERS, PITCHES, AND

Stock drills and correspond- LENGTHS OF ENGAGEMENT
Minor diameter of nut ing pereentae of basicthread depth'

Page 106, 2d col., line 2, change "four" to
Sise of Threads Per- "three."thread per Inh cntBai Max Mini. Nominal DIam- A of Page 107, par. (1). Substitute the following for

mum mum size eter dep this paragraph and footnote 15:
of bas isic a
thread "(F) The tolerance on minor diameter of a nut
- of a given diameter, pitch, and length of engage-

I nch inch 1 e ment shall be taken from table 54A."
o-------- 0 0.0438 0.0514 0.0465 i67 Page 109, par. 2, substitute the following for

----------.7. .0NO .0eU .0 10 {.mm___ .... 59 this pararap
-:55 mm_ .0610 67 "2. Tolerances on pitch diameter for pitches

.----------- 4 .Io7 .07 .46M1 {-.::::':: .o 79 between those for which values are given in the
- .073 64 tables shall be those of the next coarser pitch,3----------6 .078 .• .7 (1•.6.-01o 78 except that for screws having 80, 72, 44, 13, 11, 9,.. o 70 7, 5, or 4% threads per inch and lengths of engage-

.-------- 48 .9 M. . 7 ment of one and one-half diameters or less and
#41 ------ - • -ONO 59 diameters less than the standard diameters for the
2.6 mm_ ..102 77 respective pitches as given in section IV, the toler-

5 -------- 37W--048----41040 71
----------- 44 .055 .08 .100 .........--. oe1 0 ances given in section IlI shall be used."

6-----------4 .1 .1179 .1o {:::::::: .n10 77 Page 109, insert after par. 5:
-- '.n0 "6. For pitches finer than 64 threads per inch,

3 40 mm_.... A1 83 apply the formulas in table 143. If the resulting
8-----------3W .1= .1402 .1N ----- .o 78 tolerance is greater than that for 64 threads per

....... F .1378 n inch as given in tables 55 to 57 for the same
10-----------32 .1494 .1624 .152 .....--162 83 diameter and class, apply the tolerance for 64

120l-------1610 71 threads."
12 --------- 28 .1696 .1835 .AM .15-------..1800 78 Page 109, 2d col., insert the following above
S--------- 28 .203C .2173 .2113 13 .......... 2130 so "5. GAGES":

Me -------- 24 .258 .2739 .2674 I ......... 270- 75 (d) TABLE OF NUT MINOR DIAMETER TOLER-
S--M-ANCEs.-Table 54A provides tolerances for all..... 24 .3209 .3 .2 .... . diameters and lengths of engagement, and for the

NG----------2D .372M .3M6 A .o 79 selected pitches recommended in this section, with
00 n 80 and 72 threads per inch in addition.

---------. 20 .4350 .4531 .4459 .,44 in- .4531 7 The principal practical factors which govern
e --------- 18 .4903 .5100 .5024 0.500 .....- 506 78 these tolerances are tapping difficulties, particu-

S--------- IS .5528 .5725 .5649 14.5 mm___ .5709 75 larly tap breakage in the small sizes, and depth of

--- - 16 .6M .603 .6=23 IJM. in-. 68- W 77 engagement. Depth of engagement correlates
. .14 .7= .8 f1. 5 mm- ... 6890 7 with the stripping strength of the thread assembly,

,4 •7....29 84 and thus also with the length of engagement. It
---_ 71 7 also correlates with the tendency toward disen-

S---------- 14 .9072 .9312 .9227 23.5 mm- .9252 81 gagement of the threads on one side, when as-
1% -------- 12 1.0167 1.0438 1.0348 26.5 mm-. 1.0433 75 sembly is eccentric. The amount of possible
1 .-------- 12 1.1417 1.1688 1.1598 29.5mm_-. 1.1614 82 eccentricity is one-half of the sum of the pitch

-- -1.267 1.2938 1.2848 1i - 1 diameter allowance and tolerances. For a given
(11.848 in---1. 9RM 72 pitch, or depth of thread, this sum increases with

1j -------- 12 1.3917 1.4188 1.4098 36mm .... 1.4173 76 the diameter, and accordingly this factor would
I_ I I require a decrease in minor diameter tolerance

I Sizes in Italic type are not within the specified limits for minor diameter with increase in diameter.
of nut. See p. 43, H28 (1944). Sizes of tap drills for class 5 fit are given in Thus, for any given pitch and length of engage-
table 2Z.Thsfoangiepicanleghoegg-

3 Drill sizes up to i inch are in agreement with ASA B5 12-1940 Twist ment, the tolerances do not increase or decrease
Drills, Straight Shank, published by the American Society of Mecbanical
Engineers, 29 West 39th Street, New York 18, N. Y. proportionately with the diameter or a function3 This size Is not included as standard in ASA BS.12-1940 but is listed in an of the diameter. Starting with the smallest size
appendix thereto.
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TADLE 54A.-Minor diameter tolerances for internal apecial screw threads, classes 1, 2, and 3

Lengths of enOS5e Minor diameter tolerances for thread sizes having basic major diameters
Ment

rineada per - .
iT_ _ Above Above Above Above Above Above Above Above Above Above Above Above Above Above

Over- TOWW 0.053to0.06to0.079to0.092to0.10to to 0.131to 0.151 to 0.177to 0.203to 0.233to 0.281to 0.344to 0.406to
0nC .- 066 in. 0.079 in. 0.092 in. 0.105 in. 0.118 in. 0.131 in. 0.151 in. 0.177 in. 0.203 in. 0.233 in. 0.281 in. 0.344 in. 0.406 In. 0.4e9 in.

ISCh Inch "C I~I &iCh InCh IftCh ISCh Iuck Iuchk nc IRA t1ch Inch Ich inch
MD 0.0027 0.0OM 0.0017 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013
D D .0041 .003 .0026 .002 .0020 .0020 .002D .0020 .002D .0020 .0020 .0020 .0020 .0020.0049 .0044 .0034 .0026 .0026 .0026 .0025 .0025 .0026 .0026 .0026 .0026 .0M .0026

D-- - 0049 . .000 .0W .0033 .033 .00 .0033 .O .0033 .0033 .0033 .0033 .0033
03D 0027.0022.0017 .0013 .0013 .0013 .0013 .0013 .0013 .0013 .0013 .0013 .0013

3J :OO 040 :03 005 .0020 .0020 o~ .0020 OO .0020 .002D .002DI .0o02I . O o . Me

.- I.-----------.0054 .004 .0054 .0041 .0034 .0034 .0034 .0034 .0034 .0034 .0034 .0034 .0034 .0034

------. ID .0038 .0033 .0028 .0022 .0017 .0014 .0014 .0014 .0014 .0014 .0014 .0014 .0014 .0014
MDD D .0057 .O0 .o041 .I034 .0oO26 .0021 .0021 .0021 .0021 .0021 .0021 .0021 .0021 .0021

- . ..D .0052 .0062 . 0o0. .0045 .0038 .0028 .0028 .002o .002o .0028 .002I .o002 .08 .00S
(1 D-------062 .06 .006~2 .0086 .0044 .0038 .0038 .0035 .0038 .0038 .0038 .004i2 .0044 .0044

D ..-------- 0 o40 .0035 .0029 .0024 .0019 .0015 .0018 .0015 .0015 .0018 .0015 .0015 .0015
D .-------- 6 .0082 0044 . 0037 . 0029 .0023 .0023 .0023 O W.2 .0023 . .0023 .0023

------------.. 13D ---------- 0070 .0069 .0059 .0049 . 0038 .0030 .0030 .0030 .0030 .0030 .0030 .0030 .0030
13 .-------------------0070 .0070 .0070 .0061 .0048 .0038 .0038 .0038 .0038 .0038 . 0"4 .0048 .0046

----- D ----------- ~ .04 03 0033.0028:0023:.0016 .0016 .0016 .:1 0016 .001 .00164%4D 14D--------- -------- 002 .00 77 .0060 .0042 .0048 .003 2 .002 2 .0032 .002 2 .002 I .0032 .0024

1 D ---------- -------- --------. 0082 .0082 .0062 .0D71 .0058 .0041 .0041 .00D41 .0041 .0048 OM04 .0048

--- - %D--------------------- 0. .0045 .0040 .0035 .0025 .0020 .0019 .0019 .0019 .0019 .0019
% %D --------------------- 0076 .0068 .0060 .0083 .0037 .003D .0029 .0029 .0029 .0029 .0029

-------- % *JD ------- -------- ---------. 0096 .0091 .0000 .0070 .0050 .0040 .0039 .0039 .0039 .0039 .0039
t %D ---------- -------- -------- --------. 0098 .0098 .0098 .0068 .0063 .0040 .0049 .0049 .0049 .0049 .004

-------------- -------- -------- -------- --------. 0083 .0048 .0043 .0032 .0022 .0022 OM02 .0022 .0022 .0022
S--- -------- ---------------- 0079 .0072 .0064 .0049 .0033 .0032 .0032 .0032 .0032 .0032
-- -D D0--------------- ---------------- 0106 .0098 .0085 .0065 .0044 .0043 .0043 .0043 .0043 .0043

1%D ----------------------------------------- 010 .0109 .0106 .0081 .0036 .0052 .0054 .0054 .0054 .0054

----- --- --------- -------- --------------------------------. 0082 . .0031 .0026 .0024 .0024 .0024 .0024
;D ....------------------------ -------- --- --------. 0077 o. 2 .0048 .0040 .0037 .0037 .0037 .0037

S----I4D-------- -------------------------------- 0103 .0062 .0062 .0083 .0049 .0049 .0049 .0049
L %D D------------------------------------------------------0123 .0103 / .0078 .oo00 .0061 .0061 .0061 .0061

D - I-------------------- .0033 .0030 .0028 .0028 .0028
4 sD -------- -------- .- --------- ------------------------------ .0068 .0070 . o040 0042 .oo42 .O
ýi1D 1ý1D --------------- -------- -------- -------- -------- -------- --------. 0064 .0066 .0089 .0086 .0056 .0086
D---- -------- -------- -------- --------------------------------------- 0104 .0083 .0074 .0070 .0070 .0070

%D - / - / - --------------------- 0 . .0048 .0038 .0032 .0032 .0032
) %D ---------------- -.--------- -------- -------- --------------- 003 .67 .0057 .O .0049 .0049D D-------------------------------------------------------------- .0110 .0 .0077 .0065 .oo05 .0065

I. . D----- -------- -------------------------------------------------------. 0138 .0112 .006 .0061 .0091 .0061

ýJ --------- ~6-------- -------- -------- -------- -------- -------- -------- -------- 05 .0044D .0037 .0036
D 0) D ------ --------j D D-------- -------- -------- -------- -------- -------- -------- -------- 07 .007 6 6O .0086 .0054

%31 D 1*0-------------- -------- -------- -------- -------- -------- -------- -------- -------- 0101 .0088 .0075 .0072
L D--------------- -------- -------- -------- -------- -------- -------- -------- -------- --------. 0126 .0110 .0094 .0090

%~D---------------- -------- -------- -------- -------- -------- -------- -----------------. 0052 .0045 .0039
8 ---------- i I J ----------------------------- ----------- --------- ----------- ----------- ------------- ---------- --------- -0104 .oe C01 ooss- - ---------------- 010 .01 .0079

%D---------------- -------- ----------------------------- -------- -------- -------- -------- 0130--- .0113 .00497.
6------------j~ -4------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------. 0083 .0073

%2 D 1ý.D --------------- -------- -------- -------- -------- -------- -------- -------- ---------------- .0110 .0097
t1iD ---- ----------- -------- -------- -------- -------- -------- -------- -------- -------- -----------------. 0138 .0131

4 I~fJD 3DD-------- -------- -------- -------- -------- -------- ------- -------- -------- -------- - ------- 02

l1 D I 1J•D -------- -------- -------- -------- -------------------- -------- -------- -------- -------- -------- --------. 0123--- -------- ---------- -------- -------- -------- --- - .----- --- -----"- 01 5

I ------ : - - i------ ------ -------- 0131
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TABLx 54A.-Minor diameter tolerances for internal special screw threads, classes 1, 3, and 3--Continued
Lengths of

engagement Minor diameter tolerances for thread sizes having basic major diameters

Threads per inch Above Above Above Above Above Above Above Above Abbve Above Above Above Above
To and 0.469 0.531 0.594 0.656 0.719 0.781 0.844 0.906 0.969 1.031 1 A2o A.ov0

Over- Tnd to to to to to to to to to to to22.5 2. 5jticl.- 0.3,1 0.594 0.6w6 0.719 0.781 0.844 0.906 0.969 1.031 1.50 4.5 in.
in. in. in. in. in. in. in. in. in. in. In.

Inchk Indc 1uc lnch lurk Ik Inch IcA Inck luck lAck ucIk
41 0.0013 0.0014 0.0014 0.0015 0.0015 ........ ................................................
. .1) .0020 .0021 .0022 .0022 .0023 ........ ........ ........ ........ ........ ........ ........

72 -----------------------. 1D 1iD .0027 .0028 .0029 .0030 .0031 .........................................................
I D .-----------. 0034 .0039 .0042 .0042 .0042 ........................................................

--- --- D .0014 .0014 .0014 .0015 .0015 0.0016 0.0016 0.0017 0.0017 0.0018 --------.-------
1D ;61D .0021 .0021 .0022 .0022 .0023 .0024 .0025 .0025 .0025 .0026 ................

4 ....................... D 1)4D .0028 .0028 .0029 .0030 .0031 .0032 .0033 .04 .0034 .0035 ................
ID ----------.- 0044 .0044 .0047 .0047 .0047 .005Q .0050 .0050 .005e .0052 ................

% .0015 .0015 .0016 .0016 .0016 .0016 .0017 .0018 .0018 .0020 ................
%D1) .0023 .0023 .0023 .0024 .0024 .0025 .0025 .0026 .0027 .0031 ................

6----------------------- %D I1D .0030 .0030 .0031 .0032 .0032 .0033 .0034 .0035 .0036 .0041 ................
14D -----------. 0046 .0049 .0049 .0052 .0052 .0056 .0056 .0056 .0056 .0056 ................

% 4D .0016 .0016 .0016 .0018 .0018 .0020 .0020 .0020 .0020 .0022 0.0022 ........
D 6D .0024 .0024 .0024 .0028 .0028 .0029 .AM29 .0029 .O0 .0033 .0033 --------

& ............... --------D 1 -D .0034 .0037 .0037 .0037 .0057 .0039 .0036 .0036 .0039 .0044 .0O044 62.....
6)½D 1........ .0048 .0053 .0051 .0057 .0057 .0059 .0062 .0062 .0062 .0042 .0042 4-----

%D .0019 .0019 .0019 .0019 .0019 .0019 .0019 .0019 .0020 .0022 .0024 --------
DD 31 .0029 .0029 .0029 .0029 .0029 .0029 .0029 .0029 .0031 .0034 .0036 --------

40 .......................- -) 11)D .0039 .0039 .0039 .0039 .0039 .0041 .0041 .0041 .0041 .0D45 .0048 --------
S14D ----------. 0051 .0054 .0054 .0057 .0057 .0062 .0068 .0068 .0068 .0068 .0068•- ------

4D .0022 .0022 .0022 .0022 .0022 .0022 .0022 .0022 .0022 .0023 .0025 0.0025
%D 3D .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0035 .0038 .0038 .2

36 .......................- -1- D ID .0043 .0043 .0043 .0043 .0043 .0043 .0043 .0043 .0043 .0046 .0050 .0050 0
1 D ----------. 0054 .0057 .0057 .0057 .0057 .0065 .0070 .0070 .0070 .0072 .0072 .0072

%61D .0024 .0024 .0024 .0024 .0024 .0024 .002A .0024 .0024 .0024 .0027 .0027
4D 3%D .0037 .0037 .0037 .0037 .0037 .0037 .0037 .0037 .0037 .0037 .0041 .0041

32 ----------------------- 14D .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0054 .0054 .0054
ID ----------. 0061 .0061 .0061 .0061 .0061 .0065 .O070 .O070 .0070 .0076 .0076 .0076

S- D .0028 .0028 .0028 .0028 .0=28 .0028 .0028 .0028 .0028 .0028 .0028 .0031
%6D .0042 .0042 .O042 .0042 .0042 .0042 .0042 .0042 .0042 .0042 .0042 .0046

28 -.-.. .... 1%)D .o006 .0056 .0056 .0056 .0056 .0056 .0056 .0056 .0056 .0056 .W062 .0062
ID . .----------.-0070 .0070 .0070 .0070 .0070 .0070 .0070 .0070 .0070 .0079 .0086 .0086

S4D .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0032 .0032 .O0=3
2 - - -- AD .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 .0049 T

2 ............... . 14D .0065 .0065 .0o65 .0065 .0065 .0065 .0065 .0 .0065 . 06 .0
1%D -----------. 0081 .0081 .0081 .0081 .0081 .0081 .0081 .0061 .0081 .0081 .0089 .0

%6D .0036 .0036 .0036 .0036 .0036 .0036 .0 .0036 .0036 .0030 .0036 .0036
20 - 361 .0054 .0054 .0054 .0054 .0054 .0054 .0054 .0054 .0054 .0054 .0054 .0054

%D l41D .0072 .0072 .0072 .0072 .0072 .0072 .0072 .0072 .007 .0072 .0072 .0072
1%D ----------..0090 .0090 .0090 .0o0 .0090 .0090 .0090 .0090 .0102 .0102 .0102 .0102

4 % .0038 .0038 .0038 .0038 .o038 .0038 .0038 .0038 .0038 .0038 .0038 .o038
%1)D .0067 .0057 .0057 .0057 .0057 .0057 .0057 .0057 .0057 . 7 .0057 .0057

18.-------------------- %-1D 141D .0076 .0076 .0076 .0076 .0076 .0076 .0076 .0076 .0076 .0076 .0076 .00827
ID ..----------.- 0095 .0095 .0095 .0095 .0095 .0095 .0095 .0095 .0114 .0114 .0114 .0114

. %- D .0042 .0040 .0040 .0040 .0040 .0040 .0040 .0040 .0040 .0040 .0040 .0040"%D .0063 .0060 .0060 .0060 .0060 .06O .0060 .0060 .0060 .0060 .0060 .000 "016 ----------------------- D ID .0084 .0080 .0080 .0080 .0080 .0080 .0080 .0080 .0080 .0080 .0080 .0085
14D---------- . 0114 .0100 .0100 .0100 .0100 .0100 .0100 .0100 .0115 .0120 .0123 .0126 .

%.. D .0055 .0048 .0o42 .0042 .0042 .0042 .0o42 .0042 .0042 .0042 .0D42 .0042
D 61) .03 .0072 .0062 .0062 .0062 . 062 .0062 .0062 .0062 .0062 .0062 .0062 --

14 ----------------------- %D ID .0110 .0096 .0083 .0083 .0083 .0083 .0083 .0083 .0083 .M0 .O09H .0098
ID .----------..0138 .012D .0103 .0103 .0103 .0103 .0103 .0103 .0115 .0127 .0133 .0139 •

SiD --------.0065 .0058 .0052 .0045 .0045 .0045 .0045 .0045 .0045 .0045 .0045
4V %D ---------. 0097 .0087 .0077 .0067 .0067 .0067 .0067 .0067 .0067 .0067 .0067 2

----------------------... IJD1D .---------. 0129 .0116 .0103 .0090 .0090 .0090 .0090 .0090 .0090 .0098 .0108 '
14D ----------.-------- . 0161 .0145 .0129 .0112 .0112 .0112 .0112 .0127 .0131 .0137 .0143
4 %D --------.--------.-------. . 0074 .0068 .0061 .0054 .0054 .0054 .0054 .0054 .0054

.D ---------- ---------.- 0111 .0101 .0092 .0081 .0081 .0081 .0081 .0081 .0081
10.-----------------------. D 1•D --------.---------.-------- . 0148 .0135 .0122 .0108 .0108 .0108 .0108 .0108 .01121 141)------- -------- --------.-------- 0185 .0169 .0152 .0135 .0135 .0135 .0135 .0184 .0184

%D -------------- 0094 .0087 .0081 .0074 .0063 .0063 .0063
4V 3)D --------.----------------.----------.---------- 0140 .0130 .0121 .0111 .0101 .0101 .0101

8 ------------------------ ;1D 14D --------.--------- --. ---------.--------.. 0187 .0174 .0161 .0148 .0135 .0135 .0135
I1,D ----------.---.-----------------.--------.--------. . 0234 .0218 .0201 .0180 .0169 .0195 .0210

%D 4 .--------..-....--------- - ----------------------.--------.--------.. 0090 .0090 .0090 .0090
%D --------.-------- --------.--------.-----------------.--------.--------.. 0135 .0135 .0135 .0135

S...................... 361D 134D . .------------------.--------.-----------------.--------.--------.. 0180 .0180 .0180 .0180
ID ----------.-------- ----.--------.---------- --------.--------.--------.-------.. 0226 .0226 .0226 .0226

%D --------.--------.....----------------.-----------------.--------.--------.. 0135 .0135 .0135
4 1 %,D ---------------- ---.--------.--------.-----------------.--------.--------.. 0203 .0203 .0203

%D .D 11 )----------------------------------------------- --------.. 0270 .0270 .0270
1D ----------.---------------------- ........----------------------------------------.--------. 0337 .0337 .0337



20 Handbook. of the National Bureau of Standard.

at the left of table 54A the tolerance is large, and SECTION VI. AMERICAN STANDARD PIPE
decreases as the diameter increases, then remains THREADS 18

constant over a considerable range, and increases
in the larger diameters in accordance with the T his section is to be brought into agreement
general tendency for tolerances to increase with with ASA B2.1-1945, "Pipe Threads" by making
increase in diameter. The large values at the the following revisions and corrections:
left minimize tap breakage, but with short lengths Throughout the section change "American Na-
of engagement the stripping strength is sacrificed tional" to "American Standard." The term
to the extent that the full tensile strength of the "American National" is thus reserved to identify
screw is not developed. However, strength in the thread form specified in section III.
small sizes is usually not important, but in larger Page 116. Revise the introduction to read as
sizes strength is the primary factor determining follows:
the selection of size, and smaller but adequate "The American Standard for Pipe Threads,
minor diameter tolerances tend to permit the originally known as the Briggs Standard, was
selection of a smaller size than would otherwise formulated by Mr. Robert Briggs. For several
bepossible for a given strength. years around 1862 Mr. Briggs was superintendent

The tolerances in table 54A increase with in- of the Pascal Iron Works of Morris, Tasker & Co.,
creases in length of engagement and in pitch. Philadelphia, Pa., and later engineering editor of

The fundamental basis of table 54A is the pres- the Journal of the Franklin Institute. After his
ent set of minor diameter tolerances established death on July 24, 1882, a paper by Mr. Briggs con-
for the American National coarse and fine thread taining detailed information regarding American
series on the basis of experience in production. pipe and pipe thread practice, as developed by
That is, values in the table corresponding to stand- him when superintendent of the Pascal Iron orks,
ard diameters and pitches, and lengths of engage- was read before the Institution of Civil Engineers

ment from %D to 1 %D, are in close agreement of Great Britain. This is recorded in the Excerpt
with the NC and NF values, with slight deviations Minutes, volume LXXI, Session 1882-83, part 1,
in some cases to conform with formulas used. of that Society.
These formulas express curves of a General "It is of interest to note that the nominal sizes
Motors Engineering Standard chart, which sub- (diameters) of pipe 10 inches and under, and the
divide the tolerance-diameter relationship into pitches of the thread were for the most part
four zones, with a particular proportion of toler- established between 1820 and 1840.
ance to diameter applicable in each zone, and "By p'iblishing his data, based on years of prac-
apply to lengths of engagement from ,D to 1%D. tice, Mr. Briggs was the means of establishing
Tolerances for lengths of engagement less than definite detail dimensions. The Briggs formula
%D are % of these, for 31) to %D are % of these, did not provide for the internal threads or gaging
and for over 134-D are 134 times these. However, requirements for making taper threaded joints. It
where the resulting tolerance would result in a established only the external thread on pipe, with
depth of thread less than 53 percent of the basic no tolerance.
thread depth, the values are adjusted to produte "In 1886 the large majority of American manu-
the 53 percent depth of thread. In the fourth facturers threaded pipe to practically the Briggs
zone, corresponding to the larger diameters at the Standard, and acting jointly with the American
right of the table, tolerances for lengths of engage- Society of Mechanical Engineers they adopted it
ment from %D to 1Y2D are adjusted to equality as a standard practice that year, and master plug
with class 2 pitch diameter tolerances, and for and ring gages were made.
lengths greater than 1%D to equality with class 1 "Later, at various conferences, representatives
pitch diameter tolerances. of the manufacturers and the ASME established

Attention is called to the simplified, preferred additional sizes, certain details of gaging, toler-
minor diameter tolerances given in table XVI. 2, ances, special applications of the standard and, in
p. 88, columns 6 to 9, inclusive, prepared subse- addition, tabulated the formulas and dimensions
quently to table 54A. more completely than was done by Mr. Briggs.

Page 111, table 54. Omit column 12, which is This standard, in substantially the same form, has been adopted by thereplaed bytable54A.American Standards Association. It is published as ASA B2.1-194 "Amer-
replaced by table 54A. lean Standard Pipe Threads," by the ASME, 29 West Thirty-ninth Street,

Page 115. Delete table 58. (See reference to New York 18 N.Y The specifications for gares are in agreement with
p. 19 to 23 herein.)Specito. GGo-P-3la, "Pip reads; Taper (American
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"In 1913 a Committee on the Standardization uct. (See figs. 27 and 28.) This is equivalent to
of Pipe Threads was organized for the purpose of a maximum allowable variation of the product of
reediting and expanding the Briggs Standard. 1% turns large or small from the basic dimensions,
The American Gas Association and The American on account of the permissible tolerance of % turn
Society of Mechanical Engineers served as joint large or small on working gages."
sponsors. After 6 years of work this committee Page 119, table 59, add to table heading, "NPT."
completed the revised standard for taper-pipe Delete the 2-inch API line pipe from table and
threads, which was published in the ASME Trans- corresponding footnote number 7.
actions of 1919. During this period the thin ring Page 120, footnote 8, add at end of first sentence:
gage was established, and the crests of the thread "for the 3-inch size and smaller."
plug and ring gages were truncated. This standard Page 121, table 60, add "NPT" at end of table
was adopted by, and appeared in the various re- heading. In note at bottom, line 3, change "elim-
ports of the National Screw Thread Commission. ination" to "eliminating."

"In the years which followed, the need for a Page 122, 1st col., par. 2 and table 61, revise to
further revision of this American Standard became read as follows:
evident, as well as the necessity of adding to it the "2. TOLERANCES ON THREAD ELEMENTS.-The
recent developments in pipe threading practice. permissible variations in thread elements on steel
Accordingly, the Sectional Committee on the products and all pipe made of steel, wrought iron,
Standardization of Pipe Threads, B2, was organ- or brass, exclusive of butt-weld pipe, are given in
ized in 1927 under the joint sponsorship of the tables 60, 61, and 66. These tables are a guide
AGA and the ASME. The specifications in this for establishing limits of the thread elements of
section are in agreement with the current standard taps, dies, and thread chasers. These limits may
developed by that committee. be required on product threads.

"Substantially the same standard for taper pipe "On pipe fittings and valves (not steel) for
threads, but with various additional refinements steam pressures 300 lb and below, it is intended
in gaging, is issued as Air Force-Navy Aeronautical that plug0 and ring bage practice, as set up in this

Specification AN-P-363." ta l n iggg rcie sstu nti
Page 117, at bottom, correct formula to read standard, will provide for a satisfactory check of
"Pagen 1,a otm oretfr a ed accumulated variations in such product of taper,

"LP= (O.8D+ 6.8)/n." lead, and angle. Therefore, no tolerances on
Page 118, figure 23, revise as follows: thread elements have been established for this

c61ss.

L4 . "For service conditions, where more exact check

. L2 is required, procedures have been developed by
S-V- industry to supplement the regulation plug and

L - Ls ring gage method of gaging See pars. (d) 1 ( andI .P +- (d) 1 (c), p. 123, H28(1944)."
7- -0, Z W Z IL --1

-° ,, o • l o• 2TABLE 61. Tolerances on taper, lead, and angle of ptpe
W_• W• N ~• °r 0 p• 0threads of steel products and of all pipe of steel, wrought-

C Z .42iron, or brass

Limits on taper at
pitch line, per foot Lead in

Nominal pie size Threads ________length of 600 angle
A (inches) per inch effective of thread

V -Maxi- Mini- threadI

, 1\0mum mum

E3 E o E,6 E ED d D E.:h tnh I ZInh Degresa
------------ 27 IM. 0.00D3 2%FIGURE 23. American Standard taper pipe thread notation. .---------------- 18 He 0.003 2

%, Y-----------8..'...0 14 H 'He 1:003 2
NOTATION I, 1_4,1½ 2----III --- •7  

4H1 1.003 1%
2½ and larger------------8 'pe 5

H '. 006 I

E0- D-(0.05D+I.1)I/•n ________8_2%2_1.00_1__

E-fE4+O.0625Li
L2= (0.SD+6.8 ' The tolerance on lead shall be :0.003 in. per in. on any size threaded to an

--- effective thread length greater than 1 in.
NoT.--For tolerances on depth of thread, see table 60, and for tolerances

Page 118, 2d col., revise par. 1 to read as follows: on pitch diameter, see par. (r) 1. For tolerances on Dryseal threads, see

"1. MANUFACTURING TOLERANCE ON PRODUCT table 66.

USING WORKING GAGEs.-The maximum allow-
able variation in the commercial product is 1 turn Page 122, figure 24, change "Li" to "12."
large or 1 turn small from the gaging notch on Page 123, 1st col., line 8, change "basic" to
plug and gaging face of ring when working gages "reference." Line 18, after "notch," insert "is
are screwed up firmly by hand on or in the prod- not essential but."
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Page 123. Insert figure 26A, as follows:
TAPER TOLERANCE +.0008,-.o000IN .420

TAPER I IN 16 MEASURED ON DIAA. "

9 3 0'++± 0?I' 1

" Iz I • ~o

1./" CHECK PLUG THREADS.
SS ENLARGED CROSS SECTION

9i~ ALLOWABLE VARIATION IN LEAD
BETWEEN ANY TWO THREADS±.0003

"10'wo0

S.04 STAMP:I1 -11-NA.55041-- CHECK FO RD.ATr \ •.5504,
+.oo1o 1- I •. . •,m;.; I+.0010

SMAL END OF STAMP: CHECK FOR MINOR DIA.
RING 1.549 AT SMALL END OF RING 1.4911

TAPER CHECK PLUG GAGES.

TAPER I IN 16 MEASURED ON DIAM. TOLERANCE 4 O008,-OOOOIN.420 3•-'°0j55 .009

TAPER I IN 16 MEASURED ON DIAM. .009
9 31±0dj MT`OLERANCE-O0-2,tO'4.4Z0

MAJOR DIA. LARGE END 4 PIA
.009 1.64N4+.000 CLEARED

PITCH DIA. LARGE END
1.5915+.0003 SMALL END Of CHECK ENLARGED CROSS SECTION

PLUGS MAY BE .002 AOVE ALLOWABLE VARIATION IN LED
• PLUG THREADS. OR BELOW THIS SURFACE
GE ENLARGED CROSS SECTION WHEN ASSEMBLED BY HAND BETWEEN ANY TWO THREADS -.0004
O ALLOWABLE VARIAINNLD .2609L

BETWEEN ANY TWO THD'. &.00 -00
x .,5o, STAMP- I -IIj--N.PT. FOR OTHER GAGING

+.0312 DIMENSIONS SEE
R D. AT LARGE END OF CHECK GAGES

--.DO010 P.D. AT SMALL END OFOCOMPONENT 1.1.30

1.5571 .560

TAPER THREAD PLUG GAGE. 2.o0TP

TAPER THREAD RING GAGE.

FIGURE 26A. Methods of dimensioning taper pipe thread gages.
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Page 125, 1st col., under par. (c), add: Column Now reads Should read

"It is to be noted that these gages are truncated 4 ------------------------------ 1. 27155 1. 27154
4 ------------ 1.61505 1. 61504at the crest an amount equal to 0.1p, so that th 4 .... 2. 32694 2. 32693

bear only on the flanks of the thread. Thus, al- 5 ------------------------------ 1.29655 1.29654
though they do not check the crest truncations 5 ------------------------------ 1.64130 1.64129

5-- 2.35419 2.35418
specified in table 60, they are satisfactory for the 10 ............................ 1, 15571 1.15572
inspection of the general run of product. When it 10 ----------------------------- 1.49921 1.49922
is deemed necessary to determine whether or not 10 ----------------------------- 3.25737 3.25738

11 ----------------------------- 2.67890 2.67891
such truncations are within the limits specified, or 12 ----------------------------- 2 70737 2. 70738
particularly to see that the maximum truncation 12 ----------------------------- 3.33237 2.33238
is not exceeded, it is necessary to make further In footnote 1 insert after "when": "the product
inspection. For this purpose optica] projection, or thread is."
Air Force-Navy aeronautical specification gages, Page 129, table 64, add "NPr" to table heading.
may be used." Page 131, table 66: Add "NPrF" to table head-

Page 127, table 62: Add "NPT" to table head- mag.
ing. Correct figures in table as follows: Page 132, table 67, revise as shown:
TABLE 67. Limits of size on crest and root of Dryseal American Standard external and internal taper pipe threads;' (pressure.

tight joints without lubricant or sealer), NPTF
MAXIMUM TRUNCATION MAXIMUM TRUNCATION

MINIMUM TRUNCATION MINIMUM TRUNCATION

MINIMUM FLA T MINIMUM FLAT

MAXIMUM FLAT f!MAXIMUM FLAT

ROOTCRS / WORN TOOL ARC
WORN TOOL ARC

WORN TOOL A HRE
WORN TOOL ARC

MAXMUMTRUCATONCREST RUNCATI 0
MINIMUM TRUNCATION

MAXIMUM FLAT -
MINIMUM FLAT- MINIMUM Ft.AlT

INTERNAL THREAD EXTERNAL THREAD

Depth Depth of pipe thread Truncation Toler- Equivalent width of fiat ' Tolerance
of ane on equiv-

Threads per inch sharp V on trun- alent
thread, Mimum, Minimum Minimum Maximum cation Minimum Maximum width ofH A fiat

1 2 3 4 5 6 7 8 9 10 11 12 13 14

27- InrA Ind4 Inch Formula Ind Formula Inch Inch Formula Inc* Formula Inch Inch
Crest ------------------ 0.. 0.o02%5 0.02426 0.047. 0.0017 0.094, 0.0035 0.0018 0.o04p 0. 002D 0.108, 0.0040 0.0o21
Root -----------------. .094, .0035 .140, .0052 .0017 .108, 040 .162, .0060 .002W

18-
Crest --------------------. 04811 .04117 .03856 { 047w 0026 .078, .0043 .0017 .054, .0030 .090, o005o .0020
Root -----------------------. 078,' 0043 .109, .0061 .0018 .090 .0050 .126, .0070 .0020

14-
Crest --------------------- .06186 .055 .05236 .036, .0026 .060, .0043 .0017 .042, .0030 .070, .0050 .0020
Root ---------------------. 06 060p .0043 .085p .0061 .0018 .070, .0050 .098, .0070 .0020

6 040, .0035 .060, .0052 .0017 .046p. 0040 .069, .0060 .0020
r Rot--------- --- .61 03 0, .0052 .:090: .08 .0026 .069, .0060 .103, .0090 .0030

Crest-------------------1 .042, .0052 .055, .0069 0017 048 0063 064, .0080 .002D
Root---------------------- 0.055, .0069 .076, .0095 .0026 .064, :0060 088, o.0110 .0030

SAlthough these threads are designed for use without a lubricant or sealer, its use may be found to be desirable.
SThe major diameter of plug gages and the minor diameter of ring gages used for gaging Dryseal threads shall be truncated 0.20, for 27 threads per inch,

and 0.15, for 18, 14, 11 , and 8 threads per inch.
NOaT.-Dimensions are specified to 4 and 5 decimal places. While this implies a greater degree of precision than is ordinarily attained, these dimensions

are so expressed for the purpose of eliminating errors in computations.



24 Handbook8 of the National Bureau of Standard8

Page 133, table 68, add "NPTR" to table heading. Page 135, table 70, add to table heading,
Page 134, table 69, revise figures in table as "NPsc."

follows:
folws: Now rado A Page 136, table 71, add to table heading,
9 ----------------------------- 0.36 0.357 NPBF."S. .. ... .. ... .. ... .. ... 43 .435
9. ..------------------------ . 81 .812 Page 136, table 72, add to table heading,
9 ----------------------------- . 94 .937 NPSM," and insert the following illustration:
11 ---------------------------- 1.31 1.312
11 ---------------------------- 1.44 1.437

i" .06 " Fca ,0.115470p

,,-fct,O.ll

- .I.0470p FIOG.11541L..

Rat
Cr4si

Res

AXIS EXTERNAL THREAD INTERNAL THRIEAD

Page 136, last sentence of text, revise to read: SECTION VII. AMERICAN NATIONAL
"Major and minor diameters have been calculated HOSE-COUPLING AND FIRE-HOSE
on the basis of a truncation of 0.1v, to provide no COUPLING THREADS
interference at crest and root when product is
gaged with gages made in accordance with par. Page 140, 2d col. of text, add to end of sentence
(c) 4, below." above "Examples:-" "to be made up with stand-

Page 137, add at end of text: "Major and minor ard pipe threads."Page137 ad at nd f txt:"Majr ad mnor Page 140, table 74, insert as 2d col., heading

diameters have been calculated on the basis of a Padentifica bl. insert as symbols "nH"Identification symbol." Insert as symbols "NIP
truncation of 0.1p." for first three items, and "NPSH" for remaining

On page 137, table 73, add to table heading, six items. Make corresponding insertions in
"NPSL," and insert the above illustration, as indi- tables 76, 77, and 78, with symbol "NH" for fire-
cated for table 72. hose threads.
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Page 141, table 75, add to table heading "NH."
Page 144, table 78, revise illustration to show truncated threads, thus:

L

C T-

Page 145, table 79, add to table heading "NH." them closer to National practice. Likewise, the
Pages 146, 147, tables 80 and 81, in headings Chlorine Institute had set up its standard for

for 2d, 3d, and 4th columns insert "NH," and for chlorine some time ago.
5th column insert "NPSH." The Valve Thread Standardization Committee

of the Compressed Gas Manufacturers' Associa-
SECTION VIII. MISCELLANEOUS STAND- tion, working in conjunction with federal services

ARDIZED PRODUCT THREADS OF and other interested groups, was given a splendid
AMERICAN NATIONAL FORM, OR opportunity during the late war to study valve
AMERICAN STANDARD PIPE THREAD outlets, especially those for federal services which

were made and inspected to strict specifications.
FORM (PAGE 148) The study resulted in a closer definition and ap-

preciation of each outlet, and in a more balanced
1. GAS CYLINDER VALVE THREADS relationship of the many outlets to each other to

The valves for cylinders containing compressed achieve the utmost in safety. In January, 1946,
gases embody several screw threads, namely: the findings and formulated standards, upon which
(1) The outlet connection, (2) the neck, or valve the federal data contained herein are based, ap-
to cylinder connection, (3) the safety device cap peared in the Committee's report "Standard
or plug, and (4) the various threads associated Compressed Gas Cylinder Valve Outlets."
with the valve mechanism. While the practice Either a single gas, or else several gases which
for all of these threads is fairly well established, create no hazard if interchanged, are assigned to
only the outlet threads (1) have been fully stand- the same outlet. With the exception of outlets
ardized. having taper pipe threads which seal at the

(a) OUTLET CONNECTIONh outet provides for a seat and nipple
which make a gas-tight joint against leaks and

The threads for valve outlets were not sped- also provides for 14-pitch American National form
fically defined in the past and their form, toler- screw threads not in the regular series. These
ances, and sizes varied considerably in practice. threads do not seal but merely hold the nipple
Such threads were not officiallyr recorded by the against its seat.
industry but were simply iriade in accordance with The threads on the valves fall into four divisions,
the best understanding aud judgment of various right-hand or left-hand (RH or LH) and external
manufacturers and users who usually handled or internal (EXT or INT). These four basic
either the cylinder with its valve, and not the divisions are so vital to prevent undesirable
connecting equipment, or the other way around. cross-connecting that the full designation of each
This separation of interests at the valve outlet gas-outlet thread includes the terms RH or LH
caused wide discrepancies as compared, for ex- and EXT or INT. In general, where practicable,
ample, with a spec al thread on a pipe union where right-hand threads are used for nonfuel or for
the entire fitting is made as one unit by one manu- water-pumped gases, and left-hand threads for
facturer. fuel or for oil-pumped gases. Left-hand threads

The Compressed Gas Manufacturers' Associa- are identified by a groove across the corners of the
tion, Inc., had had valve outlet standards for hexagon nut.
industrial and medical oxygen for a good many The nominal diameters of the threads in each
years, revising them from time to time to bring division are spaced far enough apart so they will
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not engage with the thread of an adjoining size. Screw threads meeting the above specifications
An allowance (minimum clearance) of 0.0050 inch bear the designation N GO, National Gas Outlet,
between the mating parts is established to provide as a separate and distinct symbol for valve outlet
the desired looseness of fit at the threads and to threads. This symbol was suggested and desig-
assure uninterrupted interchangeability between nated by the Interdepartmental Screw Thread
products of different manufacturers, who lacked Committee, representing the Federal agencies, to
a common standard in the past. The tolerances provide for the peculiar needs of the industry.
are in the direction of greater looseness and are The designation NGO (Cl) applies to the alternate
determined on the basis of NS-3 data, except for chlorine thread which has been used successfully
the major diameter of the external thread where without change for many years.
the tolerance is 0.0050 inch instead of 0.0098 inch. The data in table 85 list the industrial and

TABLE 85.-U. S. A. compressed gas cylinder valve outlet threads

Number Gas Thread of valve Mating thread

1 3 4

---------- Acetylene, standard - ----------------------- 0.885"-14NGO-LH-INT ---------------------- 0.830"-14NGO-LH-EXT.
2 --------- Acetylene, alternate - .------.------------------.825 -lINGO-RH-EXT .....----------------.. &0"-14NGO-RH-INT.
3-------. Air, water-pumped -----------------------... 965 -l4NGO-RH-INT ---------------------- . 960"-14NGO-RH-EXT.
4__----- Air, oil-pumped------------------_--------- 965 Z-4NGO-LH--lNT-------------------_ 960' -14N00-LH-EXT.
5A------Ammonia, anhydrous, standardI - %" 4NPT-RH-INT r"-18NPT-RH-EXT, or
5B ------- I-'X"-1lNPT-RH-INT -- ith--------------: 18-l4NPT-RH-EXT.

6------- A m m onia, anhydrous, alternate .................-- -1 NF-2L --E XI for nutw .- ........... . -18N PT -R H -E X T , w ithI .... I"-I4NF-2LH-Xffrnd------- 114F2r-INT for nutt.

7 ------- Argon. water-pumped -------------------------- 965-14NGO-RH-INT -l- .9 -14NGO-RH-EXT.
8 -------- Argon, oillpumped----------------------------- 968 -14NGO-LH--INT-------------------- 960'-lINGO-LB1-EXT.
9 -------- Butadiene ---------.----------------------- .885-14NGO-LH-INT----------------- .880'-14NGO-LH-EXT.

10 ------- Butane, standard --------------------------------- . 885" -14NGO-LH-INT ---------------------. &W0"-14NGO-LH-EXT.
I I.-------- Butane, No. 1 alternate ------------------------- .825-l4NGO-LH-EXT --------------------. 830'-14NGO-LH-INT.
12 --------- Butane, No. 2 alternate ------------------------- .826"-14NGO-RH-EXT ------------------ _ .830"--14NGO-RH-INT.
13 -------- Carbon dioxide, standard----------------------- .8251-IINGO--RH-EXT --------- ---------. 830"-14N00-RH-INT.
14 -------- Carbon dioxide, medical-------------------- Standard medical gas flush outlet for yoke- Standard medical gas ush utlet for

yoke.
15---------Chlorine, standard- -----------------------. 030"-l4NGO-RH-XT -----------------1.03Y-14NO--RH-INT.
16 --------- Chlorine, alternate'----------------------- 1.034"-14NGO(C1)-RH-EXT'----------------_ .035•"-14NGO(Ci)-RH-INT.
17 . .------- Cyclopropane ------------------------------------- S tandard medical gas flush outlet for yoke ----- Standard medical gas flush outlet fori yoke.

18 --------- Dichlorodlfluoro-methane ------------------------- 1.030.-14NO O-RH-EXT ---------------------.... I."-4N O--RH-INT.
19 --------- Ethane -------------------------------------------- 0.825"-l4NOGO-LH-EXT ---------------------. 030"-14NGO-LH-INT.

20 --------- Ethyl chloride ------------------------------------ 8 M25-14NGO-RH-EXT ------------------- W.30"-I4NGO-RH-INT.
21 --------- Ethylene, industrial and medical ------------------. 25"-1I4NOO-LH-EXT -------------------- . 830"-14NGO-LH-INT.
22 -------- Ethylene, medical --------------------------------- Standard medical gas flush outlet for yoke ----- Standard medical gas flush outlet foryoke.
23 --------- Ethylene oxide, standard -------------------------- .88,5"-14NGO-LH-INT ------------------ .880"-14NOO-LH-EXT.
24 --------- Ethylene oxide, alternate t ------------------------ .82'-I4NGO-LH-EXT --------------------- .83-14NOO-LH-INT.
25 --------- Helium, water-pumped, standard ---------------- .965W-14NGO-RH-INT -------------------- . 960"-14NGO-RH-EXT.
26 --------- Helium, medical ---------------------------------- S tandard medical gas flush outlet for yoke ----- Standard medical gas flush outlet for

yoke.
27 --------- Helium, oil-pumped, standard --------------------. 965"-I4NGO-LH-INT -------------------- 910"-lI4NGO-LH-EXT.
28 --------- Helium, ofl-pumped, alternate ' -------------------. 5 .5-14NGO-LH-EXT ------------------... 30"-14NOO-LH-INT.
29 --------- Hydrogen. ..... .....------------------------------825 1-4NGO-LH-EXT ------------------ .830"-1I4NGO-LH-INT.

30 --------- Isobutane, standard ----------------------- 885"-14NGO-LH-INT -------------------- .880"-I4NGO-LH-EXT.
31 --------- Isobutane, alternate --------------------- ----------- .825"-14NGO-LH-EXT --------------------- . 830"4-4N0O-LH-INT.
32 --------- Methane ------------------------------------------ .825"-I4NGO-LH-EXT ------------------- .830"-14NGO-LH-INT.
33 --------- Methyl chloride, standard ------------------------ 1.030"-I4NGO-RH-EXT ------------------- 1.035"-1I4NGO-RH-INT.
34 --------- Methyl chloride, alternate ' ----------------------- •1•-14NPT-RH-EXT ----------------------. "-I4NPT-RH-INT.
35 --------- Nitrogen, water-pumped -------------------------- 965 -l4NGO-RH-INT --------------------- 90"'-I4NGO--RH-EXT.
36 --------- Nitrogen, oil-pumped ----------------------------- 9.. 65"-14NGO-LH-INT ----------------------. 960"-I4NGO-LH-EXT.
37 -------- Nitrous oxide, standard ------------------------ .825"44N00-RHI-EXT-------------------830' -14NGO-RH-INT.
38 --------- Nitrous oxide, medical------ --------------- Standard medical gas fush outlet for yoke--- Standard medical gas flush outlet for

yoke.

39 --------- Oxygen, industrial and medical ----------------__.. 903"-14NGO-RH-EXT ------------------- 90"-14NGOG-RH-INT.
40 -------- Oxygen, medical I --------------------------------- . 825"-14NGO-RH-EXT --------------------- . 830'-14NGO-RH-INT.
41 --------- Oxygen, medical ---------------------------------- Standard medical gas lush outlet for yoke ----- Standard medical gas flush outlet for

yoke.
42---------Propane, standard- ------------------------- 5"4NGO-LH-INT-------------------.880"-14NGO-LH-EXT.
43 --------- Propane, No. 1 alternate ' ------------------------- . 825"-14NGO-LH-EXT ---------------------. 83&"'-4NGO-LH-INT.
44 --------- Propane, No. 2 alternate I ------------------------- . 825"-l4NGO-RH-EXT ..----------------. 830' -I4NGO-RH-INT.
45 .-------- Propylene, standard ------------------------------ 8.85. -I4NGO-LH-INT -------------------- .880'-14NGO-LH-EXT.
46 --------- Propylene, alternate ' ----------------------------- 825 -14NGO-LH-EXT ------------------- 830-14NGO-LH-INT.
47 --------- Sul ur dioxide, standard --------------------------- 1.030 0-14NO0-RH-EXT -------------------- 1.035 . -14N0O-RH-INT.
48 --------- Sulfur dioxide, alternate ' ------------------------- %"-14NPT-RIH-EXT ------------------------. %-I4NPT-RH-INT.

S Alternate outlet dimensions are shown to indicate valve outlet threads widely used by industry in addition to the approved standards. Federal service
shall not specify alternate outlet dimensions. In areas where gases cannot be readily procured commercially in cylinders equipped with valves complying with
these standards, cylinders equipped with valves complying with the alternate standards may be accepted, provided authority to do so Is specifically granted
by the Government department concerned. Alternates may be used only during a limited transition period.

' Outlet 5A is standard for Federal services.
SOutlet 40, extensively used by the medical profession for oxygen, is not authorized for Federal services.
SOutlet 28 is past practice and is authorized for interim use but not for new procurement by Federal services.
NoTx.--Details of valve outlets and connections are published by the Compressed Gas Manufacturers' Association, Inc., 11 West Forty-second Street,

New York 18, N. Y., as ASA B57.1-1950, American Standard Compressed Gas Cylinder Valve Outlet and Inlet Connections.
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medical gases with the threads used on the (b) INLET CONNECTIONS

respective valves and on their mating parts, while The screw threads on the inlet connections on
the data in table 85A give complete thread the valve and in the cylinder neck are taper pipe
information for the use of toolmakers, manufac- threads subject to very high pressures and are
turers, and inspectors. Table 85B is a rearrange- longer than the American Standard taper pipe
ment of the data in the first three columns of
table 85 to show interchangeability among gases threads but otherwise conform to the dimensions
and outlet threads. Attention is directed to given in tables 59 and 60. Proper control of the
footnote 1 of table 85 relative to alternates, which dimensions within the tolerances specified for all
are to be eliminated as rapidly as possible. elements of the threads is necessary to prevent

For a complete and detailed design of each gas leakage and requires gages of special design.
outlet and its connecting parts, see "Standard [The remainder of this subsection is in process of being
Compressed Gas Cylinder Valve Outlets" pub- revised.]
lished by the Compressed Gas Manufacturers' Further corrections:
Association, Inc., 11 West Forty- second Street, Page 151, table 86 column 3, next to last line,
New York 18, N. Y.

Gages for "NGO" threads specified in table 85A change "1"-14NPT" to "1"-11i g NPT."
shall be made in accordance with the gage specifi- Page 152, table 87B, in right-hand view of
cations in section III. Gages for the "NPT" plug, delete diameter D and show diameter K, at
threads listed in table 85 shall be made in accord- notch B located at length L, from end. Page 154,
ance with the gage specifications in section VI. footnote 24, insert "of" after "dimensions."

TABLE 85A. Limits of size of U. S. A. compressed gas cylinder valve outlet threads series NGO

External thread Internal thread

Symbol ditr Pith dit Minor Mino dite i Major
(designation of thread) Major amee Pitchdiameter r ae ameter diameter

Max Min Max Min Max Min Max Min Max Min

1 2 3 4 5 6 7 8 9 10 11

,, -RIn Inches Inches lnch lack Inch inch Inc a Inch I Ja inch"
.745"-14NOOLH-EXT -------------....... 0.7450 0.7400 0.6986 0.6950 0.6574 ....................................................

.75'-l4NGO4RH-INT ------------------------------.----------.----------.----------.---------- 0.6727 0.6804 0.7036 0.7072 0.75000

.825"-14NGO:H-EXT --------------------. 8250 .8200 .7786 .7750 .7374 ....................................................

.830"-I4NGORHINT ------------------------------.----------.----------.----------.----------.. 7527 .7604 .7836 .7872 .8300

.880ý-14NO0-LII-EXT ---------------------. . 8800 .8750 .8336 .8300 .7924 ....................................................

.885 '-14NGO-LH-INT -----------------------------------.----------.----------.---------- 8077 .8154 .8386 .8422 .8850

.9•3"'-l4NGO-RH-EXT --------------------. 9030 .8980 .8566 .8530 .8154 ----------..........................................

.9W"-I4NGO-RH-INT ----------------------------------------------------------------- 07 .8384 .8616 .8652 .9080

.960ý-l4NGO-H-EXT -------------------- 9600 .9550 .9136 .9100 .8724 ....................................................

.95-14NGOLH-INT -------------------.---------.----------.----------.----------.----------.. 8877 .8954 .9186 .9222 .9650

1.fl"-l4NGO-RH-EXT -------------------- 1.0300 1.0250 .9836 .9796 .9424 .................................................

i055W-i4NGOj-111INT----------------- ---------- ---------- ---------- ---------- ----------. 9577 .9654 .98M6 99A 1 0350
I.0W"-I4NCIO(Cl)-RH-EXT -------------- 1.0340 1.0300 .98W5 .9795 .930
I.5"-i4No(C)-RH-INT----------------------------------------..9400 .9.530 .9845 .9885 i.0.. 0
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TAL, 85B. Conratioe of thread# o/ valve and gae to ized and these data should not be used without
,how i•te'canpCabblSy consultation with the valve manufacturer."

Page 159, 2d col., 3d sentence under table
T Num. Gm- change to read: "It is suggested that screws and

br iruts of the same class be used together for either
12 Acetyle alternate general purpose or centralizing assemblies."
2 Butane, No.2 aterte. Page 159 2d col., last line: Delete remainder13 Carbon dioxide, standard.

0M-A4NOO-RH-BXT-....... 1 0rb thydiolide. of paragraph and substitute: "Classes 5C and 6C
37 Nitrous oxide, standard. screws andnuts can be used interchangeably, but
40 Oxygen, Cal. u ace, t

Propae, No. 2 alternate. if a class 5C nut is used with a clam 6C screw, the
11 Butane, No. I alternate. available backlash is less than when used with a
19 Ethae. class 5C screw."
21 Ethylene, industrial and medicaL c
24 Ethylene oxide, altenate. Page 160, 2d col., par. No. 4, line 6, change
29 HyNL- -e--lum l a "column 8" to "column 4." (Same correction
31 Isobutane, alternate. applies to ASA B1.5-1945.
32 Methane. a o5
43 Propane. No.1 alternate. Page 161 2d col., line 7 from bottom, change
46 Propylene, alternate. id"BY' to "ji.,
1 Acetylene, standard. Page 174, table 98, column headed %, change
9 Butadlene. i.

OJS5-14........NT 10 Butane, standard. 2731" to ".2730."
-14NOO-LH- ... 23 Ethylene oxide, standard.

30 Isobutane, standard. Pages 177-179, revise the text to read as follows:
42 Propane, standard.
45 Propylene, standard. 7. GAGES FOR ACME THREADS

0.903-14NO-RH-EXT ......... 39 Oxygen, industrial and medical.

3 Air, water-pumped. Gages representing both extreme product limits,
0J65-14NOA-RH-INT ---------- 2 um water-pumped, standar, adequate gaging instruments for thread ele-

35 Nitrogen, water-pumped. ments, are necessary for the proper inspection of
4 Air, oil-pumped. Acme screw threads. The dimensions of "go"

.965-14N-LH-INT ---------- ~ HeIon, oil-pumped. and "not go" gages should be in accordance with0.ge -14 GO-L -IN ........ 2 Heiumof.pumped, standard.

36 Nitrogen, oil-pumped. the principles: (a) that the maximum-metal limit,

15 Chlorine, standard. or" go", gage should check simultaneously as many
33 Methyl chloride, standard. elements as possible, and that a minimum-metal
47 Sultur diozide, standard. limit or "not go" thread gage can effectively check

1.034-14NGO(C1)-RH-EXT .. 16 Chlorine, alternate. but one element; and (b) that permissible varia-
4"-18NPT-RH-INT ---------- 5A Ammonia, anhydrous, standard. tions in the gages be kept within the extreme

{ 6 Ammonia, anhydrous, alternate, product limits.

)41-I4NPT-RH-EXT ......... 34 Methy] chloride alternate.
48 Sulfur dioxide, alternate. (a) GAGE TOLERACZS

W"-I4NPT-RH-INT ---------- 5B Ammonia, anhydrous, standard. Tolerances for the thread elements of "go" and
14 Carbon dioxide, medical. 417 Cyclopropane. "not go" thread gages for Acme threads are given

Standard medical gas flush outlet 22 Ethylene, medical in tables 12, p. 39, and 100, p. 179, H28(1944).
for yoke. 26 Helium, medical.

38 yoero.s oxide, medical. 1. TOLERANCES ON PITCH DIAMETER.-The
41 Oxygen, med.ical pitch diameter tolerances for gages for class 2

screws and nuts are given in table 100, column 2
and for gages for classes 3, 4, 5, and 6 screws and

SECTION X. ACME THREADS nuts, in table 100, column 3.
2. TOLERANCES ON MAJOR AND MINOR DIAM-

The American War Standard ASA B11.5-1945, E.TERs.-The major and minor diameter tolerances
"Acme Threads," of the American Standards Asso- for Acme thread gages are given in table 100,
ciation, is being considered by the ASA Sectional column 4. These are applicable to all gages except
Committee B1 for adoption as an American the "go" and "not go" thread plug gages for major
Standard. It is to be anticipated that there will diameter of all classes of centralizing nuts, and for
be some revisions. "goý" and "not go" plain ring or snap gages for

The following revisions and corrections to be major diameter of centralizing screws. For these
made in this section are necessary to bring it into gages the tolerances are class Z, as given in table
substantial agreement with the American War 12, p. 39, H28(1944).
Standard as published, and with the specifications 3. TOLERANCES ON LEAD.-The variation in
for gages in section III of this supplement: lead of all Acme thread gages for classes 3, 4, 5, and

Page 158, 2d col., at end of "1. GENERAL AND 6 product shall not exceed 0.0002 inch between any
HISTORICAL," insert: two threads not farther apart than one inch.

"While threads for valve operation may be made However, the cumulative error in lead shall not
to this standard, the application is highly special- exceed 0.0003 inch for gages with a length over 1
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to 3 inches, inclusive; or 0.0004 inch for gages with (6) Pitch diameter.-The pitch diameter of the
a length over 3 to 5 inches, inclusive; or 0.0006 maximum-metal limit thread setting plugs for all
inch for gages with a length over 5 to 10 inches, general purpose screws shall be the same as the
inclusive. For gages for class 2 product, 0.0001 maximum pitch diameter of the screw. For
inch shall be added to the above values. For centralizing screws, if the product length of engage-
multiple threads, the cumulative tolerance for ment exceeds the length of the ring gage, table 101,
pitch and lead shall be multiplied by 1.5. column 3, the pitch diameter of the maximum-

4. TOLERANCES ON ANGLE OF THREAD.-TThe metal lim. thread setting plugs shall be less than
tolerances on angle of thread, as specified in table the maximum pitch diameter of the screw by the
100, column 5, for the various pitches are toler- amount stated in table 101, column 5. The gage
ances on one-half of the included angle. This tolerance (table 100, columns 2 and 3) shall be
insures that the bisector of the included angle will minus.
be perpendicular to the axis of the thread within (c) Minor diameter.-The minor diameter shall
proper limits. The equivalent deviation from the be cleared below the minimum minor diameter of
true thread form caused by such irregularities as the "go" thread ring gage.
convex or concave sides of thread, or slight pro- (d) Length.-The length of the maximum-
jections on the thread form, should not exceed the metal limit thread setting plug gage should
tolerances permitted on angle of thread. approximate the length of the "go" thead ring or

thread snap gage.
(b) GAGES FOR SCREW 3. "Go" PLAIN RING OR SNAP GAGE FOR

1. "Go" THREAD RING OR THREAD SNAP MAJOR DIAMETER.-The diameter of the "go"

GAGE.-(a) Major diameter.-The major diameter plain ring gage, or gaging dimension of the "go"

of the "go" thread ring or thread snap gage shall plain snap gage, shall be the same as the maximum
clear a diameter greater by 0.01 inch than the major diameter of the screw. The class Z toler-
maximum major diameter of the screw. ances given in table 12, p. 39, H28 (1944), shall be

(b) Pitch diameter.-The pitch diameter shall applicable to gages for centralizing threads.
fit the maximum-metal limit thread setting plug Tolerances given in table 100, column 4, shall be
gage. applicable to gages for general purpose threads.

(c) Minor diameter.-For general purpose The tolerances shall be taken in the minus
screws, the minor diameter of the "go" thread direction.
ring gage shall be the same as the maximum 4. "NOT GO" THREAD RING OR THREAD SNAP
minor diameter of the screw plus 0.005 inch for GAGE.-(a) Major diameter.-The major diameter
pitches finer than 10 threads per inch, and plus of the "not go" thread ring or thread snap gage
0.010 inch for 10 threads per inch and coarser, to shall clear a diameter greater by 0.01 inch than the
allow for possible errors in concentricity of the maximum major diameter of the screw. The
pitch and minor diameters of the product. The clearance cut may have 0.435p maximum width
tolerance shalJ be minus. between intersections with the flanks of the thread.

For centralizing screws, the minor diameter of (b) Pitch diameter.-The pitch diameter shall
the "'go" thread ring gage shall be less than the fit the minimum-metal limit thread setting plug
minimum minor diameter of th3 nut by the gage.
amount of the allowance on pitch diameter, (c) Minor diameter.-The minor diameter shall
table 94, columns 3 to 5. The tolerance (table 100, be the basic minor diameter of the nut plus v/4,
column 4) shall be minus, with the tolerance (table 100, column 4) taken

(d) Length.-The length of the "go" thread plus.
ring or thread snap gage should approximate (d) Length.-The length of the "not go" thread
the length of engagement (see footnote to table ring or thread snap gage should approximate 3
101) but should not exceed the length specified in pitches (see footnote to table 101). When a
table 101, col. 3. multiple thread is involved, the "not go" thread

2. MAXIMUM-METAL LIMIT THREAD SETTING ring or snap gage shall be of such length as to
PLUG FOR "Go" THREAD RING OR SNAP GAGES.- provide at least 1 full turn of thread.
(a). Major diameter.-The major diameter of the 5. THREAD SETTING PLUG FOR "NOT Go"
basic-form maximum-metal limit thread setting THREAD RING OR THREAD SNAP GAGE.-(a)
plug gage shall be the same as the maximum major Major diameter.-The major diameter of the
diameter of the screw. The grage tolerance basic-form minimum-metal limit thread setting
(table 100, column 4) shall be taken plus. The plug gage shall be the same as the maximum major
major diameter of the truncated maximum-metal diameter of the screw. The gage tolerance (table
limit thread setting plug gage shall be smaller 100, column 4) shall be taken plus. The major
by one-third of the basic thread depth (=p/6) diameter of the truncated minimum-metal limit
than the maximum major diameter of the screw. thread setting plug gage shall be truncated one-
The gage tolerance (table 100, column 4) shall be third basic thread depth (=p/6) smaller than the
taken minus, maximum major diameter of the screw. The gage
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tolerance (table 100, column 4) shall be taken gage shall be equal to the maximum (basic) major
minus. diameter of the screw minus p/4, with the toler-

(b) Pitch diameter.-The pitch diameter shall ance (table 100, column 4) taken minus.
be the same as the minimum pitch diameter of the (b) Pitch diameter.-The pitch diameter shall
screw, with the tolerance taken plus. be the same as the maximum pitch diameter of the

(c) Minor diameter.-The minor diameter shall nut, with the tolerance (table 100, columns 2 and
be cleared below the minimum minor diameter of 3) taken minus.
the "not go" thread ring gage. (c) Minor diameter.-The minor diameter shall

(d) Length.-The length shall be at least equal clear a diameter less by 0.01 inch than the mini-
to the length of the "not go" thread ring or thread mum minor diameter of the nut. The clearance
snap cut may have 0. 4 35p maximum width between

6. "INOT Go" PLAIN SNAP GAGE FOR MAJOR intersections with the flanks of the thread.
DIAMETER.-TThe gaging dimension of the"not go" (d) Length.-The length of the "not go" thread
plain snap gage shall be the same as the minimum plug gage should approximate 3 pitches (see foot-
major diameter of the screw. Class Z tolerances note to table 101). When a multiple thread is
given in table 12, p. 39, H28 (1944) shall be involved, the "not go" thread plug gage shall be
applicable to gages for centralizing threads. of such length as to provide at least 1 full turn of
Tolerances given in table 100, column 4 shall be thread.
applicable to gages for general purpose threads. 4. "NOT Go" THREAD PLUG GAGE FOR MAJOR

The gage tolerance shall be taken in the plus DIAMETER OF CENTRALIZING NUT.-The major
direction. diameter shall be equal to the maximum major

diameter of the nut. The tolerance shall be class
(c) GAGE.S FOR NUT Z (table 12, p. 39, H28 (1944), taken minus. The

1. "Go" THREAD PLUG GAGE, GENERAL PUR- included angle of the thread shall be 290. The
POSE THREADS.-The major diameter of the "go" pitch diameter shall be the maximum pitch
thread plug gage for general purpose threads shall diameter of the class 4C centralizing screw (for
be equal to the minimum major diameter of the centralizing nuts, classes 2C, 3C, and 4C) or the
nut minus 0.005 inch for pitches finer than 10 maximum pitch diameter of the class 6C centraliz-
threads per inch, and minus 0.010 inch for 10 ing screw (for centralizing nuts, classes 5C and
threads per inch and coarser, to allow for possible 6C), with a minus tolerance of twice that given in
errors in concentricity of the pitch and major table 100, column 3. The crest corners shall be
diameters of the product. The gage tolerance chamfered 450 equally to leave a central crest
(table 100, column 4) shall be plus. flat not more than 0.24p wide. The approximate

(b) Pitch diameter.-The pitch diameter shall be depth of chamfer is 0.07p. The minor diameter
equal to the minimum (basic) pitch diameter of shall clear a diameter less by 0.01 inch than the
the nut, with the tolerance (table 100, columns 2 minimum minor diameter of the nut. The length
and 3) taken plus. should approximate 3 pitches (see footnote to

(c) Minor diameter.-The minor diameter shall table 101). When a multiple thread is involved,
clear a diameter less by 0.01 inch than the mini- the "not go" gage shall be of such length as to
mum minor diameter of the nut. provide at least 1 full turn of thread.

(d) Length.-The length of the"go" thread plug 5. "Go" PLAIN PLUG GAGE FOR MINOR DIAM-

gage should approximate the length of engagement ETER OF NUT.-The diameter of the "go" plain
(see footnote to table 101) but shall not exceed plug gage shall be the same as the minimum minor
twice the nominal major diameter unless specifi- diameter of the nut. The gage tolerance shall be
cally requested. class Z (table 12, p. 39, H28 (1944)), taken plus.

2. "Go" THREAD PLUC GAGE FOR CENTRAL- The gage length shall be in accordance with Com-
IZING THREADS.-(a) Majvr diameter.-The major mercial Standard CS8-41, Gage Blanks, or the
diameter of the " o" thread plug gage for central- latest revision thereof.
izing threads shal 1be the same as the minimum 6. "NOT Go" PLAIN PLUG FOR MINOR DIAM-

major diameter of the nut with a plus tolerance, ETER OF NUT.-The diameter of the "not go"
class Z (table 12, p. 39 , H2 8 (1944). Both corners plain plug gage shall be the same as the maximum
at the crest shall be chamfered equally at an angle minor diameter of the nut. The gage tolerance
of 450, leaving a width ot flat at crest of 0. 28p± shall be class Z (table 12, p. 39, H28 (1944)), taken
0.00, -0.02p. minus. The gage length shall be in accordance

(b) Pitch diameter, minor diameter, and length.- with CS8-41 or the latest revision thereof.

The pitch diameter, minor diameter, and length
of gage shall be the same as those given in 1 (b), (d) CONCENTRICITY
1 (c), and 1 (d) above.

3. "NOT Go" THREAD PLUG GAGE FOR PITCH Methods of securing concentricity between
DIAMETER Or ALL NUTS.-(a) Major diameter.- major and pitch diameters of screw or nut must
The major diameter of the "not go" thread plug be determined for each individual application.
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Page 180, revise note under table 101 to read as in Simplified Practice Recommendation R169-37.
follows: Machine, Carriage, and Lag Bolts (Steel) (Stock

No~r.z-The above compensation in based on a length of Production Sizes)."
engagement not exceeding two diameters and on a lead
error in the product not exceeding the following values (in SECTION XIII. MACHINE SCREWS, MA-
inch): CHINE-SCREW AND STOVE-BOLT NUTS,

0.0003 In length of % inch or less. AND SET SCREWS
.0004 In length over % to 1% Inches.
.0005 in length over I% to 3 inches. The data in this section relative to slotted ma-
.0007 in length over 3 to 6 inches.
.0010 in length over 6 to 10 inches. chine, cap, and set screws are, for the present,

The principles have been established in the foregoing superseded by the corresponding data in American
requirements that "go" gages should approximate the Standard ASA B18.6-1947, Slotted and Recessed
length of engagement, and 'not go" gages should be 3 Head Screws. A complete revision of this section
pitches long. For reasons of economy or limitations is deferred until a revision now in ofgage manufacture or use it may be desirable to modify Iprogresso
these principles to: (1) T ake advantage of the economies Federal Specification FF-S-91, Screws, Machine;
of using standard blanks, as listed in CS8-41, wherever (Including Screws, Set) has been completed, in
they may be utilized successfully. (2) Avoid too cumber- order that this section and the revised Federal
some ring gages as well as excessively expensive gages by
limiting the length of "go" thread ring gages to maximum specifications will be in complete agreement.
lengths given in column 3 above. (3) Avoid excessively
cumbersome thread plug gages by limiting maximum SECTION XIV. SOCKET SET SCREWS,
length to 2 diameters wherever possible. (4) Take full SOCKET-HEAD CAP SCREWS, AND
advantage of modern equipment for producing and check- SOCKET-HEAD SHOULDER SCREWS
ing accurate leads, particularly where long engagements
are involved, thus permitting the use of standard or mod- The data in this section are, for the present,
erate length thread plug, thread ring, or thread snap gages.
Alternatively, of course, instruments might be used for superseded by American Standard ASA
checking diameters and angles independently. B18.3-1947, Socket Head Cap Screws and Socket

Should a "go" gage shorter than the length of engage- Set Screws. A complete revision of this section
ment be chosen, independent means should be used to is deferred until Federal Specifications covering
measure lead error in product. The maximum metal con- ts item proess odeveaonm have
dition must be reduced to assure free assembly of product, these items, now in process of development, have
if the lead error in the length of eP-a, ,ment, Sp, so deter- been completed, in order that this section and the
mined, exceeds 0.259 G, where U is the product pitch Federal Specifications will be in complete agree-
diameter allowance. The required amount of change in ment.
pitch diameter, AB, of the r uduct (minus on external
thread, plus on internal thread) accordingly i APPENDIX 2. WIRE METHODS OF MEAS-

Ls,\ UREMENT OF PITCH DIAMETER
A E=-3.867(l -T-)a' Pages 228 to 233, subsections 4 to 8, inclusive, revise to

where L, is the length of the gage, and L, is the length of read as follows:
engagement. When instruments are used for checking 4. GENERAL FORMULA FOR MEASUREMENT
diameter it is a simple matter to make this allowance. OF PITCH DIAMETER
When thread plug and ring gages are used, the allowance
is sometimes increased a fixed amount, as outlined in the The general formula for determining the pitch diameter
above table. This arbitrarily reduces the tolerance on of any thread whose sides are symmetrical with respect to
diameter. a line drawn through the vertex and perpendicular to the

axis of the thread, in which the slight effect of lead angle is
SECTION XI. WRENCH-HEAD BOLTS AND taken into account, is

NUTS, AND WRENCH OPENINGS E . . cot a

Page 181, footnote 26, add: "Stock production in which
sizes (lengths, diameters, etc.) of regular square
and hexagon head machine bolts and heavy, reg- E=-pitch diameter
ular, and light nuts are given in Simplified Prac- M.=measurement over wires
tice Recommendation R169-37, Machine, Car- a=half angle of thread

Bolts (Steel) (Stock Production n=number of threads per inch=-1/p
riage, and Lag w-mean diameter of wires
Sizes)." V�-=-angle between axis of wire and plane perpen-

Page 185, table 104, col. 2, change "1.2500" to dicular to axis of thread.
"1.8750." "This formula is a very close approximation, being based on

certain assumptions regarding the positions of the points
SECTION XII. ROUND UNSLOTTED HEAD of contact between the wire and the thread

BOLTS Formula 1 can be converted to the follk ing simplified
form, which is particularly useful when measuring threads

Page 197 footnote 29, add: "Stock production of large lead angle:
sizes (lengths, diameters, etc.) of square neck car- E=M. cot a
riage bolts, step bolts, and elevator bolts are given 2Mn,+2 -w(l +cosec-a'), (2)
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In which a'-=the angle whose tangent -tan a cos x'. changed very little by a moderate variation or error in the
When formula 1 is used, the usual practice is to expand angle of thethread. Consequently, the constants for

the square root term as a series, retaining only the first the various sets of wires in use may be tabulated, thus
and second terms, which gives the following: saving a considerable amount of time in the inspection ofgages. However, when wires of other than the best size

. --- c otaa tan$ X' cos a cotatoare used, this nonstant changes appreciably with a van-
8-Af.+-§n-ta l+coaeoa+ 2 ton Win he ange of the thread.

(3) It has been shown that, with the exc3ption of coarse
pitch screws, variation in angle from the basic size causes

For large lead angles It is necessary to measure the wire no appreciable change in the quantity C for the best-size
angle, X1', but for lead angles of 50 or less, if the "best- wires. On the other hand, when a wire near the maximumsize" wire is used, this angle may be assumed to be equal or minimum allowable size is used, a considerable change
to the lead angle of the thread at the pitch line, )L. The occurs, and the values of the cotangent and cosecant of
value of tan X, the tangent of the lead angle, is given by the actual measured half angl re to be used. It isthe frmulaapparent, therefore, that there is a great advantage inth 

Wformuzea

using wires very closely approximating the best size.1 For onvenience in carrying out omputations, the valuesNof (ot a)/2n for standard pitches are given in table 144,

in which p. 225, H28 (1944).

/1'=lead 6 ESIMN FPTHDAK•RO
N--number of turns per inch6.MAUE NTO PIC DA EERO
E-=nominal pitch diameter, or an approximation TAPER THREAD8

of the measured pitch diameter. The pitch diameter of a taper thread plug gage is
OF measured in much the same manner as that of a straight

5. MEASUREMENT OF PITCH DIAMETER OF thread gage, except that a definite position at which the
AMERICAN NATIONAL STRAIGHT THREADS measurement is to be made must be located. A point at

a known distance L from the reference end of the gage is
For threads of the American National coarse, fine, extra- located by means of a combination of precision gage

fine, 8-pitch, 12-pitch, and 16-pitch thread series, the term blocks and the cone point furnished as an accessory with
these blocks, as shown in the ins figure 3. The gage

to tan' •' cos a cot a is set vertically on a surface plate, the cone point is placed
2 with its axis horizontal at the desired height, and the plug

is turned until the point fits accurately into the thread.
is neglected, as its value is small, being in all cases less than The position of this point is marked carefully with a pencil0.00015 inch for standard fastening screws when the best- or a bit of prussian blue.
size wire is used, and the above formula 3 takes the 1. Two-WIRE Ms.TfOD.--Assuming that the measure-simplified form ment is to he made with a horizontal comparator, the

gage is set in the comparator with its axis vertical, that is,
of ota the line of measurement and the thread axis a gerpen-

+-r----to (1--osec-a). (4) dicular to each other. The measurement of a with
two wires, as shown in figure 39, one of which is placed

The practice is permissible provided that it is uniformly in the thread to make ontact at the same axial section of
followed, and in order to maintain uniformity of practice, the thread as was touched by the cone point. This wire
and thus avoid confusion, the National Bureau of Stand- is designated the fixed wire. The second wire is placed in
ards uses formula 4 for such threads. The Bureau also the thread groove on the opposite side of the gage, which
uses formula 4 for special 60 C threads, except when the is next above the fixed wire, and the measurement over
value of the term the wires is made. The second wire is then placed in the

thread groove next below the fixed wire, and a second
to tan' •, cos a cot o)measurement is made. The average of these two measure-2s ments is Mi, the measurement over the wires at the

position of the fixed wire.
exceeds 0.00015 inch, as in the case of multiple threads, The general formula for a taper thread, corresponding
or other threads having exceptionally large lead angles. a formula 3 is
For 60i threads this term exceeds 0.00015 when Nis EtMa ct w -tan' h tan a
is less than 17.1. 2 aFor a 60t thread of orrect angle and thread form the tnrformula 4 simplifies to -. (toe cosecr. The2 me)s i (8)h

0.86603 in which

(n)E---pitch diameter
M.,---measurement over wiresFor a given set of best-size wires thehalf angle of taper of thread

n----number of threads per incho-1lnip
uses formula 4 frpchalf anb1e of thread

when to- wirmean diameter of wires
thread otg =wire angle.

Th tr cot a--tan' 0 tan aThe quantity ( is a constant for a given thread angre, and, e to 2n
when the wires are used for measuring threads of the pitch
and ange for which they are the best size, the pitch di- is the exact value of the depth of the fundamental triangle
ameter is obtained by the simple operation of subtracting of a taper thread, which is less than that of the same pitch
this constant from the measurement taken over the wires: thread cut on a cylinder. For steep-tapered thread gages,
In fact, when best-size wires are used, this constant is having an included taper larger than c in. per foot this
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more aceurate term should be applied. For such a thread, the pitch diameter B6 at the small end of the gage. B6
which has a small lead angle, formula 6 take the form is then determined by applying formulas 8 or 9.

3. FouI-WIRm METHOD.-A four-wire method of
BfMt.cot a-tan, 0 tan ameasurement which yields measurements of the pitch2n - a) (7) diameter, H_, at the small end of the gage and the half.-

angle of taper, 0, is also sometimes used. This method is
Otherwise, as for American National taper pipe threads illustrated in figure 39A, and requires four thread wires of
having an included taper of % in. per foot, the simplified equal diameter, a pair of gage blocks of equal thickness,
formula 5 and two pairs of rolls of different diameters, the rolls of

0.86603 each pair being equal in diameter. Two measurements,
f " MA and M3, are made over the rolls and formulas are

nt applied as follows:

for 60* threads may be used. This simplified formula 90-- M,-Mi+d--d,
gives a value of Ethat is 0.00005 inch larger than that given cot (10)

the above general formula 6 for the 2%"-8 American (10)

tional taper pipe thread, the worst case in this thread M(0- s
series. M,---M2--d21 +cot- )-2g sec , (1

The pitch diameter at any other point along the thread,
as at the gaging notch, is obtained by multiplying the dis-
tance parallel to the axis of the thread, between this point in which
and the point at which the measurement was taken, by the
taper per inch, then adding the product to or subtracting M2=measurement over larger rolls
it from the measured pitch diameter according to the Mi = measurement over smaller rolls
direction in which the second point is located with respect d=-diameter of larger rolls
to the first. da= diameter of smaller rolls

2. THREE WIRE METHoD.-Depending on the measuring -=actual half-angle of taper of thread
facilities available or other circumstances, it is sometimes g=thickness of each gage block.
more convenient to use three wires. In such cases meas-
urement is made in the usual manner, but care must be To determine &o the pitch diameter at the small end of
taken that the measuring contacts touch all three wires, the gage, M., as determined from formula 11, is sub-
since the line of measurement is not perpendicular to the stituted in formulas 6 or 7.
axis of the screw when there is proper contact. (See fig. The errors of measurement by this method may be
38.) On account of this inclination, the measured distance slightly but not significantly larger than by the other
between the axes of the wires must be multiplied by the methods described, on account of elastic deformations of
secant of the half angle of the taper of the thread. The the rolls and gage blocks under the measuring load, and
formula for the pitch diameter of any taper thread plug differing conditions of loading of the thread wires.
gage, the threads of which are symmetrical with respect to
a line perpendicular to the axis, then has the form cor-
responding to formula 4:

^,cota
B= (M.-w) see P --- w cosee a, (8)

in which P=half-angle of taper of thread. Thus the pitch
diameter of an American National standard pipe-thread
gage having correct angle (600) and taper (4 inch per foot)
is then given by the formula 900-

E=1.00049(M,,-to)+0.86603 p-2io. (9)

An adaption of the three-wire method is frequently used
to reduce the time required when the pitch diameter of a
number of gages of the same size is to be measured. Only d2
light gages, up to about 2 in., can be measured accurately d I
by this method. The gage is supported on two wires
placed several threads apart, which are in turn supported
on a taper thread testing fixture. The third wire is placed
in the threads at the top of the gage and measurement is
made from the top of this wire to the bottom of the fixture _ _M _

with a vertical comparator having a flat anvil, using a gage
block combination as the standard. The fixture consists of M2 0
block, the upper surface of which is at an angle to the base
plane equal to the nominal angle of taper of the thread FwGunE 39A. Measurement of pitch diameter of taper
2p. Thus the element of the cone at the top of the thread thread gage by the four-wire method.
gage is made parallel to the base of the instrument. The

ection of measurement is not perpendicular to the axis
of the gage but at an angle, 0, from perpendicularity. 7. MEASUREMENT OF PITCH DIAMETER OF
A stop is provided at the thick end of the block with THREAD RING GAGES
respect to which the gage is positioned on the fixture. As
the plane of the end of the gage may not be perpendicular The application of direct methods of measurement to
to the axis, a roll approximately equal to the diameter of determine the pitch diameter of thread ring gages presents
the gage should be inserted between the stop and the gage serious difficulties, particularly in securing proper contact
to assure contact at the axis of the gage. For a given load when a high degree of precision is required. The
fixture and roll a constant is computed which, when sub- usual practice is to fit the ring gage to a threaded setting
tracted from tue measured distance from the top of the plug. When the thread ring gage is of correct lead, angle,
upper wire to the base plane, gives M correspunding to and thread form, within close limits, this method is satis-
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factory and re resents standard American practice. It is For a half-angle of thread of 140 30', formula 2 takes the
the only method available for small sizes of threads. form
For the larger sizes, various more or less satisfactory
methods have been devised, but none of these have found E=M-+ w(I+cosec a') (12)
wide application. n

& WIRE METHODS OF MEASUREMENT OF ACME The diameter, w, at the wires used should be as close to
the size which will contact the flanks of the thread at the

THREAD PLUG GAGES pitch line as practicable, to avoid errors caused by deviation

For Acme (290) threads, the three-wire method of of the thread angle from nominal. The following formula,
measurement is used. Because the angle of the thread is which takes into account the lead angle, yieids a size of
small, and its cotangent large, it is always necessary to wire which touches the flanks of the thread close to the
take the lead angle into account in deriving pitch diameter. pitch line:
The general formula, 2, given again here, has been found
to be the most convenient to apply, Wb=psec a'=2 sec tan-i(tan a cos X). (13)

co 2
E=M --c2ta--w(l+cosec a'), (2) If best size wires are used, and the lead angle, X, does not

2n exceed 50, it may be assumed that a'= 14°301. The best
in which wire sizes for the standard Acme thread series, resulting

from this formula, are given in col. 4, table 147. The
a'= tan-' (tan a cos V') quantities, 1.933357/n are given in col. 5, table 147, H28
V = measured wire angle. (1944).

TABLE 147A. (1+cosec a') for a=14*30' and wire angles from 0' to 280

Wire 1+ Differ- Wire 1+ Differ- Wire 1+ Differ
angle cosec a' ence angl3 cosec a' ence angle cosec a' ence

deg. min. deg. min. deg. min.
0 0 4.9939 10 0 5.0517 20 20 0 5.2346 43

30 41 10 37 10 5. 2389
40 42 1 20 20 5.2432

2 2 30 20 30 5.2475 44
1 0 45 2 40 21 40 5.2519 44

10 47 2 5. 0619 250 5. 2563
20 49 0 40 21 21 0 5. 2008 45
30 52 3 1 4062 10 5.2653
40 55 3 20 84 20 5.2699
50 58 30 5.0707 23 30 5.2745 46
0 40 30 40 5.2792 47

10 66 4 50 53 23 50 5.2839 47
20 70 12 0 76 22 0 5.2886 48
30 75 5 10 5.0800 24 10 5.2934 48
40 7o 5 20 5.0824 24 20 5.2982 4950 85 5 30 5.0849 25 30 5.3031 49

3 0 90 5 40 5.0874 25 40 5.3080 50

10 96 6 50 5.0899 25 50 5.3130
7 13 0 5.0925 26 23 0 5. 3180 5130 9 8 10 5.0951 26 10 5.3231 51

40 16 7 20 5.0977 26 20 5.3282 52
50 23 30 5.1004 30 5.3334 52

4 0 31 8 40 5.1031 27 40 5.3386 53
10 39 8 50 5.1058 50 5.3439 53
20 47 8 14 0 5.1086 28 24 0 5.3492 53
30 55 8 10 5.1114 28 10 5.3545
40 64 9 20 5.1143 2920 5.35999 30 5.137292 55
50 73 30 5.1172 2930 5.36.5450 2 9 40 5.1201 2940 5.3709 56a 0 82 10 50 5.1231 30 50 5. 376510 92 10 30 25 0553 2
20 5.0102 10 15 0 5.1261 25 0 55.3821
30 12 10 10 5.1292 31 10 5.3877 57
40 2 1 20 5.1323 31 20 5.3934 58
0 3 11 30 5.1354 31 30 5.39920 34 n40 5.1385 31 4 5.00 58

6 0 45 12 40 54 32 40 5.4050 59
10 57 12 50 5.1417 33 5.4109 59
20 69 16 0 5.1450 26 0 5.4168 60
30 13 10 5.1483 33 10 5.4228 60
40 13 20 5.1516 233 0 5.4288 61494 13 3 5.59 34 61
50 5.0207 13 30 5.1549 3 4 61

7 0 20 1440 5.4410462
10 34 14 50 5.1617 50 5. 44721 0 1 4 3 54 7 2 6 2
20 48 14 17 0 5.1652 35 27 0 5.4534 63
30 62 1 0 5.1687 36 10 5.4597 64
40 77 is 20 5.1723 36 20 5.4661 64
40 92 15 30 5.1759 36 30 5.4725 65

8 0 5.0307 16 40 5.1795 40 5.4790
10 3 16 is 5.1832 37 50 5.4855 6630 55 i6 28 66

2063 ] 0 5. 889 28 0 5. 4921
1 7 5 5 i l 1 0 5 . 1 9 0 6 3 7

40 72 17 20 5.1944 38
50 89 17 30 5. 1982 38

9 0 0406 17 40 5.2021 39

10 24 is 50 5 2060
20 42 18 19 0 5.2100 40
30 60 18 10 5.2140 40
40 79 19 20 5.2180 40

19 20 5.218 41so 98 19 30 5.2221 411940 5. 2262 42
50 & 23 04 424
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To measure the wire angle, If the wires are reasonably Federal Specifications:
straight and have a length greater than the major diameter FF-S-103. Screws. Set (10 cents).
of the gage, the angle 2V' between wires held in place in the FF-S-107 Screws Tapping, Slotted and Plain Head
thread on opposite sides of the gage can be measured in a (Sheet Metal, Machine, and Drive) (20 cents).
projection comparator. Otherwise, V' can be determined WW-C-571. Conduit; Steel, Rigid, Enameled, amended
with a toolmakers' microscope. August 22, 1945 (5 cents).

The quantities (l+ccsec a') for wire angles, V, from WW-C-581a. Conduit; Steel, Rigid, Zinc-Coated (5
0*0' to 2800', inclusive at 10' intervals, are given in table cents).
147A. The amount oR (I+ cosec a') for an intermediate
angle may be determined by interpolation, as shown by The following standards are not included in this Hand-
the following example for 7*33': book, but have been approved and promulgated by the

American Standards Association, and issued by the
(1 + cosec a') for X'- = 5.0262 American Society of Mechanical Engineers, 29 West 39th

0.0015X0.3=0.00045 Street, New York 18, N. Y.
B5.12-1940. Twist Drills, Straight Shank (65 cents).

(I-+cosee a') for V'=5.02665 B5.4-1948. Taps, Cut and Ground Threads ($1.50).

9. MEASUREMENT OF PITCH DIAMETER OF The following American Petroleum Institute Standards
BUTTRESS THREADS for screw threads and screw-thread gages are issued by the

American Petroleum Instituw, Division of Production,
This subsection will be prepared when the ASA standard Dallas, Texas.

for Buttress threads becomes available. No. 3. API Specification for Cable Drilling Tools (75
cents).

No. 5-A. API Pipe Specifications for Casing, Drill Pipe,
APPENDIX 4. SCREW THREADS OF TRUN- and Tubing ($1.50).

CATED WHITWORTH FORM (TO BE No. 5-B. API Inspection of Threads of Oil Country
KNOWN AS AMERICAN TRUNCATED Tubular Goods (50 cents).

No. 5-F. API Tentative Specification for Threads inWHITWORTH THREADS)-American War Valves, Fittings, and Flanges (75 cents).
Standard No. 5-L. API Specification for Line Pipe ($1.25).

No. 6-A. API Specification for Threads in Valves, Fit-
This annendix is to be omitted in future editions of this tings, and Flanges (Tentative) (75 cents).

Handbe.- k. in reviqed form it will be printed as ASA No. 7-B. API Specifications for Rotary Drilling Equip-
BI.6 Screw Threads of Truncated Whitworth Form, which ment ($1.00).
will be available oi.y ;- a limited edition but not for sale. No. 11-A. API Specification for Oil Well Pumps ($1.25).

No. 11-B. API Sucker Rod Specifications (75 cents).

APPENDIX 5. MISCELLANEOUS STAND-
ARD THREAD PROFILES SECTION II. NOMENCLATURE, DEFINI-

2 (a). 29 DEGREE STUB THREADS TIONS, AND LETTER SYMBOLS

Revised standards for these threads are in process of 1. INTRODUCTORY
being developed by ASA Sectional Committee B1. The purposes of this section I are to establish

4. BUTTRESS THREADS uniform practices with regard to: (1) Screw-thread
Revised standards for these threads are in process of nomenclature, and (2) letter symbols for desig-

being developed by ASA Sectional Committee BI. nating dimensions of screw threads for use on
drawings, in tables of dimensions which set forth

APPENDIX 6. DEFINITIONS OF SYMBOLS dimensional standards, and in other records, and
DESIGNATING THE DIMENSIONS OF for expressing mathematical relationships.
TAPER THREAD ELEMENTS The section consists of a glossary of terms, two

tables of screw-thread dimensional symbols, three
There are presented herein, as a substitute for this illustrations sho the application of dimen-

appendix, tables II.1 and 11.2 of Section II, page 41. sional symbols, and one table of identification
symbols.

APPENDIX 8. REFERENCES Typography.-In accordance with the usual
practice in published text, letter symbols and

Page 271, revise this appendix to read as follows: letter subscripts, whether upper or lower case,
The following standards and specifications may be p should be printed in italic type. An exception is

chased from the Superintendent of Documents, U.S. Greek letters; Greek capital letters are always
Government Printing Office, Washington 25, D. C. vertical, and lower case always resemble italics.
Commercial Standards of the U. S. Department of Corn- In manuscripts this is indicated by underlining

merce, National Bureau of Standards:
CS24-43. Screw Threads and Tap Drill Sizes (15 cents). ch symbol to be italicized. Coefficients, numeral

Simplified Practice Recommendations of the U. S. De- subscripts, and exponents should be printed in
partment of Commerce, National Bureau of Stand- vertical Arabic numerals. Standard mathematical
ards: notation should be followed.

R51. Chasers for Self-opening and Adjustable Die
Heads (10 cents). I This standard is in agreement with American Standard ASA BI.7-1949,

R169. Machine, Carriage, and Lag Bolts (Steel), "Nomenclature, Definitions and Letter Symbols or Screw Threads",
rsb!E" .,d by the The American Society of Mechanical Engineers, 29 West(Stock Production Sizes (5 cents)). New York 18, N. Y.
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2. DEFINITION OF TERMS 4. Basic size.-The basic size of a dimension is

The terms commonly applied to screw threads the theoretical size from which the limits of size
may be classified in five general groups, namely: for that dimension are derived by the application
(1) Those relating to types of screw threads; of the allowance and tolerances.
(2) those relating to size of mechanical parts in 5. Design size.-The design size of a dimensiongeneral; (3) those relating to geometrical elements is the size in relation to which the limits of toler-of both straight and taper screw threads; (4) those ance for that dimension are assigned. Where there
relating to dimensions of screw threads; and is no allowance the design size is the same as the
(5) those relating only to taper screw threads. basictsze size.-The actual size of a dimensio.

The definitions presented herein apply to is the measured size of that dimension on an mdi-
theoretically correct thread forms unless otherwise id ual part.
indicated. v i ts part.

(a) TERMS RELATING TO TYPES OF SCREW 7. Limit of. size.-These limits are the maxi-
THREADS.-Screw threads and the terms generall mum and minimm sizes permissible for a specific
applied to designate the types of screw threa dimension.
are defined as follows: 8. Tolerance.-The tolerance on a dimension is

1. Screw thread.-A screw thread (hereinafter the total permissible variation in its size. The
referred to as a thread), is a ridge of uniform tolerance is the difference between the limits of size.
section in the form of a helix on the external or d. Allowance.-lAn allowance is an intentional
internal surface of a cylinder or in the form of a difference in correlated dimensions of mating parts.
conical spiral on the externai or internal surface It is the minimum clearance (positive allowance)
of a cone or frustum of a cone. A thread formed or maximum interference (negative allowance) be-
on a cylinder is known as a "straight" or "parallel" tween such parts.
thread, to distinguish it from a "taper" thread 10. Fit.-iThe fit between two mating parts iswhic isformd o a one r fustm ofa cne. the relationship existing between them with respect
which is formed on a cone or frustum of a cone. to the amount of clearance or interference which is2. External thread.-- An external thread is a p eetw e h yaeas mld
thread on the external surface of a cylinder or cone. present when they are assembled.

3. Internal thread.-An internal thread is a (c) TERMS RELATING TO GEOMETRICAL ELE-
thread on the internal surface of a hollow cylinder MENTS OF SCREW THREAVS.-Terms relating to
or cone. geometrical elements of both straight and taper

4. Right-hand thread.-A thread is a right-hand threads are defined as follows:
thread if, when viewed axially, it winds in a 1. Axi8.-The axis of a thread is the axis of its
clockwise and receding direction. pitch cylinder or cone.

5. Left-hand thread.-A thread is a left-hand 2. Pitch line.-The pitch line is a generator of
thread if, when viewed axially, it winds in a the imaginary cylinder or cone specified in the
counterclockwise and receding direction. All definition of pitch diameter.
left-hand threads are designated "L H." 3. Form.-The form of thread is its profile in an

6. Single thread.-A single (single-start) thread axial plane for a length of one pitch.
is one having lead equal to the pitch. (See (d) 4. Basic form of thread.-The basic form of a
1 and (d) 2.) thread is the theoretical profile of the thread for a

7. Multiple thread.-A multiple (multiple-start) length of one pitch in an axial plane, on which the
thread is one in which the lead is an integral design forms of the threads for both the external
multiple of the pitch. (See (d) 1 and (d) 2.) and mternal threads are based.

8. Classes of threads.--Classes of threads are 5. Design forms of thread.-The design forms for
distinguished from each other by the amount of a thread are the maximum metal forms permitted
tolerance or tolerance and allowance specified. for the external and internal threads.
(Formerly known as "classes of fit" and so 6. Fundamental triangle.-The fundamental tri-
designated in Handbook H28 (1944), government angle is the triangle whose corners coincide with
specifications, etc.) three consecutive intersections of the extended

(b) TERMS RELATING TO SIZE OF PARTS.- flanks of the basic form.
Terms relating to the size of parts, which are 7. Flank.-The flank (or side) of a thread is
generally applicable to mechanical parts, including either surface connecting the crest with the root,
threads, are defined as follows: the intersection of which, with an axial plane, is a

1. Dimension.-A dimension is a geometrical straight line.
characteristic such as a diameter, length, angle, 8. Leadingflank.-The leading flank of a thread
circumference, or center distance, of which the is the one which, when the thread is about to be
size is specified. assembled with a mating thread, faces the mating

2. Size.-Size is a designation of magnitude. thread.
3. Nominal 8ize.-The nominal size is the desig- 9. Following flank.-The following flank of a

nation which is used for the purpose of general thread is the one which is opposite to the leading
identification. flank.
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10. Preseure flnk.-The pressure flank is that 23. Total tread.-The total thread includes
which takes the thrust or load in an assembly. the complete or effective thread and the incomplete
The term is used particularly in relation to but- thread.
tress and other similar threads. 24. Vanish cone.-The vanish cone is an mnagi-

11. Clearance (or trailing) flank.-The clearance nary cone, the surface of which would pass through
flank is that which does not take the thrust or the roots of the incomplete thread formed by the
load in an assembly. lead or chamfer of the threading tool.

12. Creet.-The crest is that surface of the 25. Vanish point.-The vanish point of an
thread which joins the flanks of the thread and is external thread is the intersection o a generator
farthest from the cylinder or cone from which the of the vanish cone with a generator of the cylinder
thread projects. of the largest major diameter of the thread.

13. Root.-The root is that surface of the thread 26. Blunt start.-"Blunt start" designates the
which joins the flanks of adjacent thread forms removal of the partial thread at the entering end
and is identical with or immediately adjacent of thread. This is a feature of threaded parts
to the cylinder or cone from which the thread which are repeatedly assembled by hand, such as
projects. hose couplings and thread plug gages, to prevent

14. Sharp crest (or crest apex).-The sharp crest cutting of hands and crossing of threads, and
is the apex formed by the intersection of the which was formerly known as a "Higbee cut."
flanks of a thread when extended, if necessary, (See fig. 11.1.)
beyond the crest. (d) TERMS RELATING TO DIMENsioNs OF SCRFW

15. Sharp root (or root apez).-The sharp root THREADS.-Terms relating to dimensions of both
is the apex formed by the intersection of the straight and taper threads are defined as follows:
flanks of adjacent thread forms when extended,
if necessary, beyond the root.

16. Bage.-The base of a thread is that section
of the thread which coincides with the cylinder
or cone from which the thread projects.

17. Major cylinder or cone.-See "major di-
ameter" and "major cone."

18. Minor cylinder or cone.-See "minor di-
ameter" and "minor cone."

19. Pitch cylinder or cone.-See "pitch di-
ameter" and "pitch cone."

20. Complete thread.-The complete (or full)
thread is that part of the thread having full form
at both crest and root. When there is a chamfer
at the start of the thread, not exceeding two
pitches in length, it is included within the length COUPLING NIPPLE

of complete thread. When designing threaded
products, it is necessary to take cognizance of: FIUB II.1.-Bluni stat.
(1) Such permissible length of chamfer and (2) 1. Pitch.-The pitch of a thread is the distance,
the first three threads which by virtue of the measured parallel to its axis, between correspond-
"not go" gaging practice may exceed the product ing points on adjacent thread forms in the same
limits, which may be included within the length axial plane and on the same side of the axis.
of complete thread. 2. Lead.-The lead is the distance a threaded

21. Incomplete thread.-This is also known as part moves axially, with respect to a fixed mating
the vanish or washout thread. On straight part, in one complete rotation.
threads, the incomplete thread is that portion at 3. Threads per inch.-The number of threads
the end having roots not fully formed by the lead per inch is the reciprocal of the pitch in inches.
or chamfer on threading tools. 4. Turns per inch.-The number of turns per

On taper threads, the crest at the end may also inch is the reciprocal of the lead in inches.
be not fully formed due to the intersection of the 5. Included angle.-The included angle of a
major cone of an external thread, or the minor thread (or angle of thread) is the angle between
cone of an internal thread, with the cylindrical the flanks of the thread measured in an axial plane.
surface of the work. 6. Flank angle.-The flank angles are the angles

22. Effective thread.-The effective (or useful) between the individual flanks and the perpendic-
thread includes the complete thread and that ular to the axis of the thread, measured in an axial
portion of the incomplete thread having fully plane. A flank angle of a symmetrical thread is
formed roots but having crests not fully formed. commonly termed the "half-angle of thread."
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7. Lead angle.-On a straight thread the lead a perfect thread this occurs at the point where
angle is the angle made by the helix of the thread the widths of the thread and groove are equal.
at the pitch line with a plane perpendicular to the On a taper thread, the pitch diameter at a given
axis. On a taper thread, the lead angle at a given position on the thread axis is the diameter of the
axial position is the angle made by the conical pitch cone at that position.
spiral of the thread at the pitch line with the plane 18. Effective size (or virtual effective diameter).-
perpendicular to the axis at that position. The effective size of an external or internal thread

8. Thickness.-The thickness of thread is the is the diameter derived by adding to the pitch
distance between the flanks of the thread measured diameter, in the case of an external thread, or
at a specified position and parallel to the axis. subtracting from the pitch diameter, in the case

9. Height of fundamental triangle.-The height of an internal thread, the cumulative effects of
of the fundamental triangle of a thread, or the pitch and angle errors.
height of a sharp-V thread, is the distance meas- 19. Depth of thread engagement.-The depth (or
ured perpendicular to the axis between the sharp height) of thread engagement between two mating
major and minor cylinders or cones, respectively, threads is the distance, measured perpendicular

10. Height of thread.-The height (or depth) of to the axis, by which their thread forms overlap
thread is the distance, measured perpendicular to each other.
the axis, between the major and minor cylinders 20. Length of thread engagement.-The length
or cones, respectively, of thread engagement of two mating threads is

11. Addendum.-The addendum of an exter- the distance between the extreme points of con-
nal thread is the distance, measured perpendicular tact on the pitch cylinders or cones, measured
to the axis, between the major and pitch cylinders parallel to the axis.
or cones, respectively. The addendum of an in- 21. Crest clearance.-The crest clearance in a
ternal thread is the distance, measured perpendic- thread assembly is the distance, measured perpen-
ular to the axis, between the minor and pitch dicular to the axis, between the crest of a thread
cylinders or cones, respectively, and the root of its mating thread.

12. Dedendum.-The dedendum of an external 22. Tensile stress area.-The tensile stress area
thread is the distance, measured perpendicular to is the assumed area of an external threaded part
the axis, between the pitch and minor cylinders or which is used for the purpose of computing the
cones, respectively. The dedendum of an internal tensile strength.
thread is the distance, measured perpendicular to (e) TERMs RELATiNG ONLY To TAPER SCREW
the axis, between the major and pitch cylinders THREADs.-Terms relating only to taper threads
or cones, respectively, are defined as follows:

13. Crest truncatiom.-The crest truncation of a 1. Pitch cone.-The pitch cone is an imaginary
thread is the distance, measured perpendicular to cone, the surface of which would pass through the
the axis, between the sharp crest (or crest apex) thread profiles at such points as to make the width
and the cylinder or cone which bounds the crest. of the groove equal to one half of the basic pitch.

14. Root truncation.-The root truncation of a On a perfect thread this occurs at the point where
thread is the distance, measured perpendicular to the widths of the thread and groove are equal.
the axis, between the sharp root (or root apex) 2. Major cone.-The major cone is an imaginary
and the cylinder or cone which bounds the root. cone having an apex angle equal to that of the pitch

15. Major diameter.-On a straight thread, the cone, the surface of which bounds the crest of an
major diameter is the diameter of the imaginary external thread or the root of an internal thread.
co-axial cylinder which bounds the crest of an 3. Sharp major cone.-The sharp major cone is
external thread or the root of an internal thread. an imaginary cone having an apex angle equal to

On a taper thread, the major diameter, at a that of the pitch cone, the surface of which would
given position on the thread axis, is the diameter pass through the sharp crest of an external thread
of the major cone at that position. or the sharp root of an internal thread.

16. Minor diameter.-On a straight thread, the 4. Minor cone.-The minor cone is an imaginary
minor diameter is the diameter of the imaginary cone having an apex angle equal to that of the
co-axial cylinder which bounds the root of an pitch cone, the surface of which bounds the root of
external thread or the crest of an internal thread. an external thread or the crest of an internal

On a taper thread, the minor diameter, at a thread.given position on the thread axis, is the diameter 5. Sharp minor cone.-The sharp minor cone is

of the minor cone at that position. an imaginary cone having an apex angle equal to
17. Pitch diameter (simple effective diameter).- that of the pitch cone, the surface of which would

On a straight thread, the pitch diameter is the pass through the sharp root of an external thread
diameter of the imaginary co-axial cylinder, the or the sharp crest of an internal thread.
surface of which would pass through the thread 6. Standoff.-The standoff is the axial distance
profiles at such points as to make the width of the between specified reference points on external and
groove equal to one-half of the basic pitch. On internal taper threaded members or gages, when
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assembled with a specified torque or under other (b) IDENTIFICATION SYMBOLS.-Identification
specified conditions. symbols are capital letter abbrevations of names

.LETTER SYMBOLS AND ABBREVIATIONS used to designate various forms of thread and
thread series, and commonly consist of combina-

Symbols associated with screw threads are of tions of such abbreviations. There are assembled
two kinds: (1) Letter symbols for designating in table 3 the names and abbreviations which are
dimensions of screw threads and threaded prod- now in use, together with references to standards
ucts; and (2) abbreviations used as identification in which they occur, of various standard threads.
symbols for designating various standard thread The method of designating a screw thread by
forms and thread series, means of symbols is by the use of the initial letters

(a) DIMENSIONAL SYMBOLS.-Standard letter of the thread series, preceded by the diameter in
symbols to designate the dimensions of screw inches (or the screw number) and number of
threads are given in tables 11.1 and 11.2. General threads per inch, all in Arabic characters, and
symbols are given in table 11.1 and pipe thread followed by the classification of allowance and
symbols in table 11.2. The application of general tolerance in Arabic numerals. The identification
"symbols is illustrated in figures 11.2 and 11.3, inclu- symbols applicable to each thread series is stated
sive, and pipe thread symbols in figure II.4. in the section where such series is presented,

I- INTERNAL THREAD ' • E

CC
'\R

}N ý Pitch .Line ,_ .

"-cn •

Axis of Wnternal Thread _____

bW

C Crest 

e 6I /In

Pitch Line "_ _

"ffi.--,I ~p Pitch--.lR'U 
--

FsWEXTERNAL THREAD 
"f E

Axis of External Thread

FIGuRE II.2.-General screw thread symbols.
NoTz.-Thewe dkgranam ane not Intended to show standard thread forna but Illustrate only the appkiatjonl of symboiL
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LLIN

Los&$ TlRsk
P100512 .look

F4

incomplete}

"Thread L .e

L L t IS

XNTE RNAL THREAD 2

FIOUnic II..&--(eralwrew bread symbols. ,

together with examples. If the thread is left feature. Thus, it might be necessary to limit the
hand, the symbol "LH" shall follow the class, maximum major diameter of a 1"-8UNC-2A
No symbol is used to distinguish right hand screw to 0.9800 inch in order to provide clearance
threads. The number of threads per inch shall for a shoulder. The word "modify" should be
be indicated in all cases, irrespective of whether it added to the designation with an asterisk (),
is the standard number of threads for that particu- and the nonstandard feature or dimension of the
ular size of threaded part, or special. Tools and thread should be enclosed in brackets and likewise
gages for standard thread diameters and pitches marked with an asterisk (*).
sa bear standard identification symbols, and Multiple threads shall be designated by showig
special marking of such items shall be avoided, both the pitch and the lead in accordance with

It is occasionally desirable to modify a standard examples given on p. 162, H28 (1944).
thread by the inclusion of some nonstandard
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TAsIz II.1-Gesa symbola (see flp. 11.5 and 11.8) TABLz lI.2.-Pipe-Aread smbol (a. fig. 11.4)

Symbois Dimensioms Remarks Symbob Dimensions Reimr

.Maor diamete -fSubert 4 Is need fo di-
"-. o di m t r--------"bc a:'-. . out" BIsr , In plane of val.i

when tb 11 dIfl01 from d ------ -- dinmeterLp_. Ih point when them

•beerli major Outside diameter............
th nomina m i ------- Wall thickness of ----e-- di~ fom D. 4 or 8,

smeter. Subsoripts a or respectively.
.,dIndia•t•ng external or ubseft. .......... d==
Int.rnal thread, may be cnin th /•mt"
eused If necesary. D . Ma-or d -a--tFr

Subscripts a or a, Indate e----------tch diameto
K --- _------Pitch diameter. --------- .. g euternal or Internal s ......... .-------inor dbsmz.grzw Cb a or Is

£-----------Minor dameter----------- thread, may be _sed de n lngaaer)w or nut
Ima.--be ednd nee ry, b

Pitch -------------------. q.a.....----------. the to m eee
SLoad----------------- Equals 11N. ,,------ ntofhraFraWpsionf

* a---------- Number of threads per unitiw ofO ip i t lnelftin eiallgbaeim
S(per inch). bogheadiame t Do, Ro or as ot of table

_------------- N.. ed of turns per unit oftI. Ion

le nth -A I ch)d LeVgtt -------- Ict e on t (v ni sh•
.------------ e. dma tweea tradngl clae) threads.
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Ing external or Intrnl (Smms -- Aw = Ihmfratuadoipipe
thread, may be m measued from a plane nor-

A..----Addendum. 00lied-ma to the6 axis.
--------------- ed um. A------------ Hand tight standoff o fesc of
------ X= !s~. of beejoe external Mopigrmpaonan

A. -------- epth of thread engagement. At-------- Ugh fromplnofbd
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-at --....... Angle between leading dank . . eed member.
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of thread. Goo tw obottom e( ternadfl thormd

x? (lambda). --- Lead angle------------------ Tan k- obchmber to face of fitt'n.
b ----------Width of bearing face an

S-------------- Radiue ofrounding at crest, or Subesripts c or r Indicating r (tau) --------. A a rat bottom af
radius of rounding at root. crest or root, and a or a reom or ceunterbore mass-

Indicating external or In ured from the axs.
ternal thread Mlay be a (epeilon)----Half anez anglecofvanish Gone.
need If neomary. u u- 1,10011fro• lines •Depth from apex of funda- usedu-pling f ce

metal triangle to adja- bottom ofItaaI~.centrootorerestofthread: chamber to and of pipe,
----------- (1) If founded. wrehed egagement.-----------. . . ( 2 ) I f f la t . (,a.. . . . .n() L g h t f l

Depth from apez of funda--thd(tab I .mental triangle to:(2bo d
S..------------- (1) Flat at crst of external tight smmraaan ent aunthlread. end O furI Internaltae

I.............-(2) Flat at root of external thread.thread.I -...---------- (3) Flat at resot of inter-al... Diameter ci ree. or connter-
thread, bore in fitting.
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Withread. W ------- Outside dimeter of couplingWidth) Flat: or hub of fitting.F ------------- (I! la (general).
F ............ t2) Flat at crest of external

thread. DYNITMON O PLAN= DENOraD BY aUBscUMS
F .------------ (3) Flat at root of external

thread. x-0 ----------- Plane of pipe end -------------
Fa. ...........- (4) Flat at crest of Internal z-1 ----------- Plane of hpndtight engae-

thread. ment or plane at mouth of
F, .----------- (5) Flat at root of internal coupling (exluding remes,
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L ------------- Length of bolt or screw. tradthisde n tet
Le ------------- Length of full thread ---------- Subscripts a or a may be "gauge plane," and the

used, major diameter In this plane
L .--------- - Length of thread engagement. Is the •"gugeS------------- Diameter of moesuring wires. dimeter."
M. ---------- Meesurement over wires, z-2 ----------- Plans at which washout
T ------------- Measurement under wires. threads P n a iph wo ut
C ------------- Correction to measurement IE-M.-C-c. x-3--------- Plane In coupling reaohed by

over wires to give pitch d- {C-w( + comeec a)- end of pipe In wrenched
ameter. (cot a)/2x. conditlon. (Lo is messured

P ------------- Correction to measurement IE- T+P-c. from plane cataining pip
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.------------ Wire angle ----------.-.---- :See NPL "Notes on Screw z-4 ----------- Planecontainn vanish point,c -------------- Wire angle correction -------- - Gages", AUgUSt 1944, p. of thread on p ape.
- 23. or NBS Handbook Z-S--------- Plane at whleimak diam-

Prefix symbol Error In any dimension•-n - Is.Am . Error in pitch, outie diametr of pipe.
with & (del- 8p; error in half-angle,
ta). Sla or sm.'' olwaPaexGsh
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E. de errors in flank angles of the pipe end for railing joints. lanex-71 ptboplaneoftheAP1gag
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References
Symbol Thread series

ASA tandrds Handbook H28
ABA tandrde (1944), sectloc No.

Acume-C-....Acme threasd, ce ntralizing-................................................BI.J-1945----------------....X.
Acme-O-....Acme threads, general purpose.............................................B1.5-1941----------------....X.
Stub Acme... Stub Acmethread---------------......................................... Bl.l ......................
AMO--------..American Standard miaceocope objective thread-..............................Under development......
Butt---------..American Standard buttrees thread----------------------------------.......Under development---------..Appendix 5.

NC--------....American National coarse thread series-------------------------------.......BI.1-1949----------------....IV.
NP---------...American National fine thread series---------------------------------.......BI.l-1949----------------....IV.
NE?--------.. American National extra-fine thread series.............................................................. IV.
SN---------....American National S-thread series-.......................................... BI.l-1949-................... IV.
12N-----American National 12-thread series------------------........................BI.l-I19....................IV.

ISN-------.....American National 16-thread series----------------------------------.......B1.1-1949----------------....IV.
NH--------....American National hoes oouIping and fire hos coupling threads-------------------------------------.......VII.
NGO--------..American National gas outlet thread---------------------------------.......BS7.l-1980---------------....VIII (revised).
NS----------..Special thradof A mericanl National form----------------------------------------------------V........... .
NPT--------..American Standard taper pipe thread-......................................B2.1-194 .................... VI.

NPrF-.....American Standard taper pipe thread (drysesi)--------------------------..... 2.1-1948----------------....VI.
NPTR-....American Standard taper pipe thread for raln fittings-------------------....B2.l-194.5----------------....VI.
NPS--------..American Standard straight pipe thread------------------------------.......B2.1-1945---------VI.
NPSC-----....American Standard straight pipe thread in couplings---------------------.....B2.1-1945----------------....VI.
NPSF-----....American Standard internal straaght pipe thread (drysesi)-.....................B2.1-1948----------------....VI.

NPSI------....American Standard intermediate internal straight pipe thread (dryseal)--------..B2.-1-I45. App. N ......
NPSM-.....Ameri can Standard gtraight pilpe thread for mechanical Joints---------------.....B2.1-1945-................. VL
NPSL----.....American Standard straght pipe thread for locknuts and locknut pipe threads._ B2.l-194.5-...................VI.
NPSH-------..American Standard stagtpipe thread for hose couplings and nipples-..........B2,1-1945----------------....VL.
ANPT-.....Aeronautical taper pipe thread-----------------------------------------------...(()

RM8 .........-- American Standard surveying instrument mounting thread-....................Under development......
UNO--------..Unifledcoarsthread series---------------------------------------.........Bl.l-1949----------------....XV.
UNEP -..... Unified selected diameter-pitch combinations of the extra-fine thread series-.....B1.l-1949----------------....XV.
UN?--------..Unifiedfine thread series-----------------------------------------.........BI.1-1940 ................... XV.
UN---------.Unified selected diameter-pitch combinations of the 8-, 12-, and 16-thread series.. B1.1-1949----------------....XV.

UINS--------..Unified threads of special diameters, pitches, and lengths of engagement--------..B1.1-1949-..............XVI.

'Methd otdealgnating multiple threads are shown In ABA Bl.5i-1945, American War Standard for Acme Thras and section X of .Handbook H2S (I194.)
'All threads, empt NG1O0, are right hand, unlees otherwise designated. For NGO threads, designations "RH" or "LH" are reguired.3
Army-Navy' Anamutical Spec/fication AN-P-363.
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SECTION XV. UNIFIED THREAD FORM 2. FoRM OF CREsT.-The form of the crest of
AND SERIES external threads may be either flat or rounded.

The crest of the basic thread form of the external
1. INTRODUCTION thread shall be truncated from the sharp crest an

The Unified thread standards,' which have been amount equal to 1/8XH, where H is the depth of
agreed upon by standards bodies of Canada, the the fundamental triangle. The form of the crest
United Kingdom, and the United States, consti- of internal threads is flat and the crest shall be
tute the basic American standards for fastening truncated from the sharp crest an amount equal
screw threads. In relation to previous American to 1/4XH.
practice, as covered by sections III and IV of 3. FoRM OF RooT.-The crest clearances allowed
this handbook, these standards are not an alto- are such as to permit rounded root forms in both
gether new design. The practical differences the external and internal threads. Rounded roots
between threaded parts asproduced to either the are required in some applications and are made by
Unified or the American National specifications tools which are purposely rounded. Otherwise,
are of minor significance. Unified threads have rounded roots may be the result of tool wear.
substantially the same thread form, and are me- 4. CLEARANCE AT MINOR DIAMETER.-A clear-
chanically interchangeable with American Na- ance is provided at the minor diameter of the in-
tional threads of the same diameter and pitch. ternal thread by truncating from the sharp crest

The principal differences between the two sys- an amount equal to 1/4XH.
tems relate to the application of allowances, the 5. CLEARANCE AT MAJOR DIAMETER.-A clear-
variation of tolerances with size, difference in ance is provided at the major diameter of the in-
amount of pitch diameter tolerance on external ternal thread by making the thread form at the
and internal threads, and differences in thread root such that its width is less than 1/8Xp.
designations. Under the Unified system an 6. ILLUSTRATIoN.-Figure XV.1 shows the de-
allowance is provided on both the classes 1A and sign forms (maximum metal condition) of the
2A external threads, whereas under the American external and internal threads of the Unified form
National system only the class 1 external thread of thread.
has an allowance. Under the Unified system, the 7. BASIC THREAD DATA.-The basic thread data
pitch diameter tolerance of an internal thread is for all standard pitches of the Unified form of
30 percent greater than that of the external thread, thread are given in table XV.1.
but such tolerances are equal under the American
National system. Unified tolerances and allow- 3. THREAD SERIES, SYMBOLS, AND SUGGESTED
ances for both standard and special diameter- APPLICATIONS
pitch combinations are derived from the same 1. COARSE THREAD SERIEs.-The basic dimen-
formula but American National tolerances for sions of the coarse-thread series, including both
special threads have a different basis from that for Unified thread sizes and additional American Na-
standard threads. tional thread sizes, are given in table XV.2. The

Under the American National system, the nut limits of size, allowances, and tolerances for the
and bolt pitch diameter tolerances are equal for Unified classes, based on a length of engagement
a given class and the same thread designation of one diameter, are given in tables XV.9 to XV.14,
applies to the bolt and nut, i. e., 1"-8NC-2 is inclusive. Thread sizes of the coarse-thread series
aplicable both to the internal and external thread. which are recognized as Unified are designated by

nder the new system, this symbol would be the symbol "UNC". All others are designated
written 1"-8UNC-2A if it were an external by "NC" with the Unified class designations to
thread and I"-8UNC-2B if it were an internal indicate their conformance to the Unified thread
thread. formulas.'

.UNIFIED FORM OF THREAD The coarse-thread series is recommended for
general use in engineering work, in machine con-

1. Az., i:E OF THREAD.-The basic angle of struction where conditions are favorable to the use
thread between the flanks of the thread, measured of bolts, scriws, and other threaded components
in an axial plane, is 600. The line bisecting this where quick and easy assembly of the parts is
60' angle is perpendicular to the axis of the screw desired, and for all work where conditions do not
thread. require the use of fine-pitch threads.

I The Unified thread sta' dards presented in this section are in agreement 2. FINE THREAD SERIES.-The basic dimensions
with ASA B1.1-1949, "Unilfd and American Screw Threads," published of the fine-thread series, including both Unified
by the ASME, 29 West 39th Street, New York 18, N. Y.; also with CSA
B1.1-1949, "Standard for Unified and American Screw Threads," published thread sizes and additional American National
by the Canadian Standards Association. Ottawa, Canada; and with British
Standard 1580:1949, "Unified Screw Threads," published by the British 2 The 1/2"-13 size will continue in use pending further discussions with the
Standards Institution, 24/28 Victoria Street, London, S. W. 1. British and Canadians regarding unification of the I12.in. size.

892645"---1----4
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S,0- THREAD

S% ~Pitch Line "
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Rounded or AD
Flat Crest

SContourAlff

Axisof External Thread

Fnovun XV.1.-Unflfed internal and external acreo thread design forms (maximum metal condition).
NoTa.-See table XV. I for numerical values as Indlcated by the column referenoes.

thread sizes, are given in table XV.3. The limits of nuts clearing ferrules, coupling flanges, etc.,
of size, allowances, and tolerances for the Unified must be held to a minimum, and (3) a maximum
classes, based on a length of engagement of one practicable number of threads is required within
diameter, are given in tables XV.15 to XV.20, in- a given thread length. The basic dimensions of
clusive. Thread sizes of the fine thread series the extra-fine thread series, including Unified
which are recognized as Unified are designated by sizes designated "UNEF" and American National
the symbol "UNF". All others are designated sizes designated ' "NEF" with Unified class desig-
"NF" with the Unified class designations to indi- nations to indicate their conf3rmance to the
cate their conformince to the Unified thread Unified thread formulas, are given in table XV.4.
classes. The limits of size, allowance, and tolerances for

The fine thread series is recommended for gen- the Unified classes, based on a length of engage-
eral use in automotive and aircraft work, and ment of 9 pitches, are given in tables XV.21 to
where special conditions require a fine thread. XV.24, inclusive.

3. ExTRA-FiNE THREAD SERIEs.-The extra- 4. 8-THREAD SERIES.-The 8-thread series has
fine thread series is used particularly in aircraft come into general use in many classes of engineer-
and aeronautical equipment where (1) thin- ing. work as a substitute for the coarse-thread
walled material is to be threaded, (2) thread depth series, particularly on bolts for high-pressure pipe
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flanges, cylinder-head studs, and similar fasteners of the next larger size, the increment being X.
against pressure. The basic dimensions of the inch throughout most of the range. The 12-
8-thread series are given in table XV.5. Sizes of thread series also provides continuation of the fine-
the 8-thread series larger than I % inches in even thread series for diameters larger than 1% inches.
Y4 inches are recognized as Unified sizes when The basic dimensions of the 12-thread series
limits of size are based on a length of engagement including Unified sizes designated 3  12UN and
of 9 pitches, or 1% in. However, in American American National sizes designated 12N, with
practice, the limits of size of this series are custo- Unified class designations to indicate their con-
marily based on a length of engagement of one formance to the Unified thread formulas, are
diameter, as given in tables XV.25 to XV.28, given in table XV.6. The limits of size, allow-
inclusive. Such threads are designated "8N" ances and tolerances for the Unified classes, based
with the Unified class designations to indicate on a length of engagement of 9 pitches or % inch,
their conformance to the Unified thread classes, are given in tables XV.29 to XV.32, inclusive.

5. 12-THREAD SEmEs.-The 12-thread series is 6. 16-THREAD SERIEs.-The 16-thread series is
widely used in machine construction for thin nuts a uniform pitch series for such applications as re-
,on shafts and sleeves. From the standpoints of ,"quire a relatively fine thread. It is intended pri-
good design and simplification of practice, it is marily for use on threaded adjusting collars. The
desirable to limit shoulder diameters to %-inch basic dimensions, including Unified sizes desig-
steps. Twelve threads per inch is the coarsest nated.3 16UN and American National sizes desig-
pitch in general use which will permit a threaded nated 16N, with Unified class designations to
collar, which screws onto a threaded shoulder, to indicate their conformance to the Unified thread
slip over a shaft, the difference in diameter be- formulas, are given in table XV.7. The limits of
tween shoulder and shaft being % inch. Sizes of s me,u •l•owance, vni tale for the lifito
the 12-thread series from % inch to and including classes, based on a length of engagement of 9
1% inches are used in boiler practice which re-
quires that worn stud holes be retapped with a tap ' The British designation for Unified sim in this series Is "UNS".

TABLE XV. I.- Thread data, Unified thread form (see fig. 1)

S Height of Flat at Trunca- Dlerence

external tion of Trun- Flat Trun- between Twice
He t Height thread thread external cation at In- cation maox Double Double Adden- the

of ex- and crest thread of ex- ternal ofin- major heg heitht dum of external
Threads Pitch, sharp ternal dehf and crest and ternal thread ternal and pitch ineralexternal thread
per Inch. V V_ thread, thed internal Internal thread crest, thread dian- internal external thread,' addan-

thread k.- engage- thread thread root, F.-- crestt eters of thread, thread, A..- dtm,'
H-- 17/24H- ment, root root, a,- -Internal 1 i/4H- 1 - 3/8H- -2-

0.86O0p 0.61343p Aro.6 & k;. F..- f -f7A HI- 0.21p 11/1-thread,
1  

1.08253p 1.22687p 0.=2476p 3/4H--5/51-= p/8-- 118- 0.1443419 0.21651p 11/12/-/- 0.04862p
0.54127p 0.125p 0.10825p 0.7996p.

1 2 3 4 5 6 7 8 g 10 11 12 13 14 1 15

in. in. in. in. in. in. in. in. in. in. in. in. in. in.
80 0.01250 0.01063 0.00767 0.00677 0.00156 0.00135 0.00180 0.00312 0.00271 0.00902 0.01353 0.01534 0.00406 0.00812
72 .01389 01203 00852 .00752 .00174 .00150 .00200 .00347 .00301 .01103 .01504 .01704 .00451 .00902
64 .01563 01353 .0058 .00846 .00195 .00160 .00226 .00391 .00338 .01240 .01691 .01917 .00507 .01015
56 .01786 .01546 .01095 00967 .00223 .00193 .00258 .00446 .00387 .01418 .01933 .02191 .00580 .01160
48 .02083 .01804 .01278 .01128 .00260 .00226 .00301 .00521 .00451 .01654 .02255 .02556 .00677 .01353

44 .02273 .01068 .01394 .01230 .00284 .00246 .00328 .00568 .00492 .01804 .02460 .02788 .00738 .01476
40 .02500 .02165 .01534 .01353 .00312 .00271 .00361 .00025 .00541 .01985 .02706 .03067 .00812 .01624
36 .02778 .02406 .01704 .01504 .00347 .00301 .00401 .00604 .00601 .02205 .0307 .03408 .00902 .01804
32 .03125 .02706 .01017 .01691 .00391 .00338 .00451 .00781 .00677 .02481 .03383 .03834 .01015 .02030
28 .03571 .03003 .02191 .01933 .00446 .00387 .00515 .00893 .00773 .02835 .03866 .04382 .01160 .02320

24 .04167 .03608 .02556 .02255 .00521 .00451 .00601 .01042 .00902 .03308 .04511 .05112 .01353 .02706
20 .05000 .04330 .03067 .02706 .00625 .00541 .00722 .01250 .01083 .03060 .05413 .06134 .01624 .03248
18 .05556 .04811 .03408 .03007 .00694 .0001 .00802 .01389 .01203 .04410 .06014 .06816 .01804 .03608
16 .06250 .05413 03834 .03383 .00781 .00677 .00902 .01562 .01353 .04962 .06766 .07668 .02030 .04059
14 .07143 .06186 .04382 .03866 .00893 .00773 .01031 .01786 .01546 .05670 .07732 .08763 .02320 .04639

13 .07692 .06662 .04719 .04164 .00962 .00833 .01110 .01923 .01665 .06107 .08327 .09437 .02498 .04996
12 .08333 .07217 .05112 .04511 .01042 .00902 .01203 .02083 .01804 .06615 .09021 .10224 .02706 .05413
111/2 .08606 .07531 .05334 .04707 .01087 .00941 .01255 .02174 .01883 .0690 .09413 .10668 .02824 .05648
11 .0001 .07873 .05577 .04921 .01136 .00984 .01312 .02273 .01968 . 07217 .09841 .11153 .02952 .05905

10 .10000 .08660 .06134 .05413 .01250 .01083 .01443 .025M00 .02166 .0709 .10825 .12269 .03248 .06496
0 .11111 .09623 .06816 .06014 .01389 .01203 .01604 .02778 .02406 .08821 .12028 .13632 .03608 .07217
8 .12500 .10825 .67668 .06766 .01562 .01353 .01804 .03125 .02706 .00923 .13532 .15336 .04050 .08119
7 .14286 .12372 .08763 .07732 .01786 .01546 .02062 .08571 .030 .11341 .15465 .17527 .04630 00279

6 .16667 .14434 .10224 .00021 .02083 .01804 .02406 .04167 .03608 .13231 .1802 20448 05413 108
8 .20000 .17321 .12269 .10825 .02500 .02165 .02887 .05000 .04330 .15877 .21651 .24537 1.06495 .12990
41/2 .22222 .10245 .13632 .12028 .02778 .02406 .03208 .0M56 .04811 .17641 .24056 .27264i .07217 .14434
4 .25000 .21651 .1536 .13532 .03125 .02706 .03608 .0•050 .05413 .19846 .27063 .30672 .08119 .16238

SAefeHA 4. ae .,o-g.-31NH.
'Sea tis. XV.2 and XV•a. ' Equivalent to the "basic height"' A of the original American National form.
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TA~Z. XV.2.-Bdaic dimensions, coarae thread series

UNC and NC

D t Sectional area
Baie major Basic pitch Minor diam- Minor diem- Lead angle at at minor Tensile stress
diamter, D diameter,t E eter, external eter. internal basic pitch diameter at area S

Baso Threads Thread threads, K. threads, K. diameter, X D-2-
per nch.k symbol

1 2 3 4 3 6 7 8 9 10

No. In. in. in. in. in. dog min *q in. #q in.
1 0.073 64 NC 0.0730 0,0629 0,0538 0,0861 4 31 0.0022 0.0028
2 .086 56 NC 08M0 .0744 .0641 .0667 4 22 .0031 .0036
8 .060 48 NC .0960 .0855 .0734 .0764 4 26 .0041 .0048
4 .112 40 NC .1120 .0988 .0813 .0849 4 45 .0050 .000
5 .125 40 NC .1250 .1088 .0943 .097A 4 11 .0067 .0079

6 .138 32 NC .1380 .1177 .0997 .1042 4 50 .0075 .0090
8 .164 32 NC .1640 .1437 .1257 .1302 3 58 .0120 .0139

10 .190 24 NC .1900 .1620 .1389 .1449 4 39 .0145 .0174
12 .216 24 VC .2160 .1889 .1649 .1700 4 1 .0206 .0240

1/4 20 UNC .2500 .2175 .1887 .1959 4 11 .0269 .0317
5/16 16 UNC .3125 .2764 .2443 .2524 3 40 .0414 .062
3/8 16 UNC .3750 .3344 .2993 .3073 3 24 .0678 .0773
716 14 UNC .4375 .3911 .349 .3602 3 20 .0933 .1060
V? 13 NC .- 000 .4500 .4056 .4167 3 7 .1257 .1416

1/2' 12 UNC .50 .4459 .3978 .4095 3 24 .120= .1374
9/16 12 UNC .5625 .5084 .4603 .4723 2 59 .1620 .1816
0/8 11 UNC .6,0 .860 .5135 .AM6 2 56 .2018 .2256
3/4 10 UNC .7500 .6850 .W273 .6417 2 40 .30W .3340
7/8 9 UNC .875 .808 .7387 .7547 2 31 .4193 .4612

1 a UNC 1.0000 .9188 .8466 .8647 2 29 .5510 .6051
1 1/8 7 UNC 1.1250 1.0322 .9497 .9704 2 31 .6931 .7627
1 1/4 7 UNC 1.2500 1.1572 1.0747 1.0964 2 15 .8A8 .M84
1 3/8 6 UNC 1.3750 1.2667 1. 1706 1.1946 2 24 L0541 1.1638
1 1/2 6 UNC 1.5000 1.3917 1.2955 1.3196 2 11 L 2938 1.4041
1 3/4 5 UNC 1.7500 1.601 L5046 I.535 2 1i 1.7441 L.8983

2 41/2 UNC . 0On0 1. 857 LT7274 1.7594 2 11 2.3001 2.4971
2 1/4 4 /2 UNC 2.2500 2.1057 1.9774 2.0094 1 55 &30212 3.1264
2 1/2 4 UNC 2.5000 2.3376 2.1933 2.2294 1 57 3.7161 1.9976
23/4 4 UNC 2.7500 2.5876 2.4433 2.4794 1 46 4.6194 4.932

3 4 UNC 3.0000 2.8376 2.6933 2.7294 1 36 5. 6209 5.9659
3 1/4 4 UNC 3.2500 3.0876 2. 2. 9794 1 29 6.7205 7. 099
3 1/2 4 UNC 3.5000 3.3376 3.1933 3.2294 1 22 7.9183 8.3265
3 3/4 4 UNC 3.7500 3.5876 3.4433 3.4794 1 16 9.2143 9.6s46
4 4 UNC 4.0000 &8076 3.6933 3.7294 1 11 16.6084 IL06

' British: Effective diameter.
' Based on the avernge of the mean pitch and minor diameters of the external thread.
I See footnote 2, p. 43.

ptches or %6 inch, are given in table XV.33 to However, classes 2A and 2B were designed for
V.36, inclusive, the normal production of screws, bolts, and nuts,

4 and so far as practicable such production should
be limited to these classes. They are also suitable

There are established for general use six distinct for a wide variety of other applications.
classes of screw-thread tolerances and allowances Thread sizes less than % inch have not been
as specified in the following brief outline. These unified, but the Unified tolerances and allowances
classes, together with the accompanying specifica- are applied to these sizes in the United States and
tions, are for the purpose of insuring the inter- Canada.
changeable manufacture of screw-thread parts. (a) GZNoAL
This standard includes classes 1A, 2A, and 3A,
applied to external threads only, and classes 1B, The following general specifications apply to
2B, and 3B applied to internal threads only. The all classes specified for applications of the Unified
requirements for a screw-thread fit for specific form of thread.
applications can be met by specifying the proper 1. UNIFORM MINIMUM INTERNAL THREAD.-
combination of classes for the components. For The minimum major, pitch, and minor diameters
example, an external thread made to class 2A of the internal thread are respectively the same
limits can be used with tapped holes made to for classes 1B, 2B, and 3B.
classes, 1B, 2B, or 3B limits for specific applica- 2. DIRECTION AND SCOPE OF TOLERANCES.-
tions. (a) The tolerance on the internal thread is plus,

It is not the purpose of this standard to limit and is applied from the basic size to above basic
applications of the various standard classes. size.
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TABLE XV.3.&-Baic dimesaions, fine thread series

UNF and NF

Desgnaio __Minor diam- Minor diam- Lead angle at SectionalS.....-Basic major Basic pitch eter, external eter, internal Was e at minor Tensile stress
Bias T diameter, D diameter, eter, E diameter at areas
Tis' ¶hreadstras A hed, . daeer -bper inch. n symbol

1 2 3 4 5 6 7 8 9 10

No. in. in. in. in. in. de r man 8q in. sq in.
0 0.060 s0 NF 0.0600 0.0619 0.0447 0.0465 4 23 0.0015 0.0018
1 .073 72 NF .0730 .0640 .060 .0580 3 57 .0024 .0027
2 .06 64 NF .0860 .075 .0668 .0691 3 45 .0034 .0039
3 .099 w NP .0990 .0874 .0771 .0797 3 43 .0046 .0052
4 .112 48 NF .1120 .0986 .0664 .0894 3 61 .0057 .0065

5 .125 44 NF .1260 .1102 .0971 .1004 3 45 . 0072 .0082
6 .138 40 NF .1380 .1218 .1073 .1109 3 44 .0087 .0101
8 .164 36 NP .1640 .1460 .1299 .1339 3 28 .0128 .0146

10 .190 32 NF .1900 .1607 .1517 .1 62 3 21 .0175 .0199
12 .216 28 NF .2160 .1928 .1722 .1773 3 22 .0226 .0257

114 28 UNF .2500 .2268 .262 .2113 2 52 .0326 .0362
5/16 24 UNP .3125 .2854 .2614 .2674 2 40 .024 .0579
3/8 24 UN? .3750 .3479 .3239 .329 2 11 .0809 .0876
7/16 20 UNF .4375 .4050 .3762 .3834 2 15 .1090 .11N
1/2 20 UNP .5000 .4675 .4387 .4459 1 57 .1486 .1597

9/16 18 UNF .562 .5264 .4943 .5024 1 55 .1888 .2026
5/8 18 UNP .620 .589 .568 .5649 1 43 .2400 . 255
3/4 16 UNF .7500 .7094 .6733 .6823 1 36 .3513 .3724
7/8 14 UN? .8750 .8286 .7874 .7977 1 34 .4805 .5088
1 14 NF 1.0000 .9636 .9124 .9227 1 22 .6464 .6791

1 12 UN? 1. 0000 .94m .8978 .9098 1 36 .6245 .6A24
11/8 12 UN? 1.120 L10709 1.0228 1.0348 1 25 .8118 .W
11/4 12 UNF 1.2500 1.1959 1.1478 1. 15i 1 16 1.0237 L0721
13/8 12 UNF L 3750 1.3209 1.2728 L.284 1 9 L.2602 1.3137
112 12 UNF 1.50 1. 4459 LM.98 1.4090 1 3 L5212 L57n9

SFor sizes larger then 1 1/2 In., use the 12-thread series. See table XV. 6.

'Based on the average of the mean pitch and minor diameters of the external thread.

TALE XV.4.-Basic dimensions, extra-fine thread series

UNEF and NEF

Designtion Bscmjr B icpth Minor disn- Minor dism- Lead angle at Setmionalor Te nslstDesigationSectional area

etere- e___-Basic major Basic pitch at minor Tensile stress
Threads Thread diameter, D diameter,' E teread ethr, iatera i diameter at area

Size per inch, n symbol K. threads. K. diameter, D-2kb

1 2 3 4 5 6 7 9 10

in. in. in. in. in. deg rain a in. #q in.
1/4 32 NEF 0.2500 0.2297 0.2117 0.2162 2 29 0.0344 0.0377
5/16 32 NEF .3126 .2922 .2742 .2787 1 57 .0581 .0622
3/8 32 NEF .3750 .3547 .3367 .3412 1 36 .0878 .0929
7/16 28 UNEF .4375 .4143 .3937 .3988 1 34 .1201 .1270

1/2 28 UNE? .5000 .4768 .4562 .4613 1 22 .1616 .1695
9/16 24 NEF .5825 .5354 .5114 .5174 1 25 .2030 .2134
5/8 24 NEF .6250 .5979 .5739 .5799 1 16 .2560 .2676
11/16 24 NEF .6875 .6604 .6364 .6424 1 9 .3151 .3280

3/4 20 UNEP .7500 .7175 .6887 .6959 1 16 .3685 .3855
13/16 20 UNE? .8125 .7800 .7512 .7584 1 10 .4388 .4573
7/8 20 UNE? .8750 .8425 .8137 .8209 1 5 .5153 .5352
15/16 20 UNEF .9375 .9050 .8762 .8834 1 0 .5979 .6194

1 20 UNEF 1.0000 .9675 .1387 .9U9 0 57 .66 .7005
11/16 18 NEF 1.0625 1.0264 .9943 1.0024 0 59 .7702 .7973
11/8 18 NEF 1.1250 1.0889 1.0568 1.0649 0 56 .8705 .893
13/16 18 NEF 1.1875 1.1514 1.1193 1.1274 0 53 .9770 1.0074

11/4 18 NEF 1.2500 1.2139 1.1818 1.1899 0 50 1.0895 1. 1216
15/16 18 NEF 1.3125 1. 2764 1.2443 1.2524 0 48 1.2082 1.2420
13/8 18 NEF 1.3750 1.3389 1.3068 1.3149 0 45 1.3330 1.3684
17/16 18 NEF 1.4375 1.4014 1.3693 1.3774 0 43 1.4640 1.5010

11/2 18 NE? 1.5000 1.4639 1.4318 1.4399 0 42 1.6011 1.6397
19/16 18 NEF 1.5625 1.5264 1.4943 1.5024 0 40 1.7444 1.7846
1518 is NEW 1.6250 1. 588 1.5568 1.56m9 0 38 1.8937 1.9357
111/16 18 NEF 1.6875 1. A514 1.6193 1.6274 0 37 2.043 2.10929

'British: Effective diameter.
'Based on the average of the mean pitch and minor diameters of the external thread.
SFor aizes larger than 111/16 in., use 16-thread series. See table XV. 7.
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TABLE XV.S.-Basic dimensions, 8-thread series 8UN and 8N"

Basic major Beale Minor dism. Minor diam- Lead ang1et St tinar I

sinI Threads Thread meterD dimetqer, eter, external ster. Internal 1bast= diameter minorat Tensile-stresas
De a inehs sy bol d methreads, K. threads, K. diameter, X D- -ta

1 2 3 4 5 7 8 9 10

Is. in. in. in. in. deg min 8q in. fq in.
1 1/8 8 N 1.1250 1.0438 0.9716 0.9897 2 11 0.7277 0.7896
1114 S N 1.2800 1. 188 1.0966 1.1147 1 57 .9290 .9
13/8 8 N 1.3730 1.2938 1.2218 1. 297 1 46 1.1548 1. 2X19
1 1/2 8 N 1. 50W 1.4188 1.3466 1.3647 1 M6 1 4052 1.489
15/8 8 N 1.6250 1.5438 1.471. 1.4897 1 29 1.6801 1.7728

13/4 8 UN 1.7500 1.6G8 1. 598 L6147 1 n 1.1716 2.90ML
17/8 8 N 1.8750 1. 7M8 1.7216 1.7397 1 16 230W6 2.4107
2 8 UN 2.00I L9198 1.8466 L 8647 1 11 16821 2,7666
21/8 8 N 2.1250 2.0438 1.9716 1. 997 1 7 3. 0252 3.1469
21/4 8 UN 250 216M88 0064 11147 1 3 &4n2@ a. all

21/2 8 UN 2.15W0 2.4188 L3466 2. 647 0 57 4.117 4.4352
23/4 8 UN 2.7500 2.6688 2.&166 2.6147 0 51 5.2w88 5.4164
3 8 UN M.0000 2.9188 2.8466 2.8647 0 47 6.3240 6.4W7
31/4 8 UN 3.2500 3.1638 3.0166 3.1147 0 43 7.4874 7.6738
3112 8 UN 3.5000 3.4188 2.3466 3.3647 0 40 8.7410 8150I4

33/4 8 UN 3.7500 3.6688 3.5166 3.6147 0 37 10.1088 10.3249
4 8 UN 3.0900 3.9188 3.8466 3.8647 0 35 ILS67 IL7075
41/4 8 UN 4.2560 4.1688 4. 066 4.1147 0 33 13.18n 13. 3683
41/2 8 UN 4.5000 4.4188 4.3466 4.3647 0 31 14.7171 15.0372
4314 8 UN 4.7500 4.6688 4.5W64 4.6147 0 29 1. 5235 1.8042

5 8 UN 5.0000 4.9188 4.846U 4.8647 0 25 1. 38U2 1M.6614
51/4 8 UN 5. 2500 5.1688 506 5.1147 0 26 20.3290 20.6335 112 8 UN L5.50 5.4188 & 34H6 L 3647 0 25 2L.3760 12650553/4 8 UN L.7500 5.6688 .5M 5.6147 0 24 24.5211 24.8541

6 8 UN 6.0000 5.1188 5.8466 5.8647 0 23 26.7645 27.1118

'The 1"-8 size Is in the coarse thread series, table XV. 2. 3 Based on the average of the mean pitch and minor diameters of the external thread.
TABLE XV.6.-Basic dimensions, iS-thread series 12UN and 12N

Designation Sectional area
Basic major Basic pitch Minor dism- Minor diam- Lead angle at at minor Tensile stress

I diameter, D diameter, E eter, external eter. internal basic pitch diameter at area
Size I Threads Thread threads K, threads, K. diameter, X D-2A3

per inch, n symbol

1 2 3 4 5 6 7 8 9 10

in. in. in. in. in, deg min sq in. sq in.
11/16 12 UN 1.0625 1.0094 0.1603 0.9723 1 30 0.7151 0.7556
13/16 12 UN 1.1875 1.1334 1.0883 1.0973 1 20 .9147 .9604
15/16 12 UN 1.3125 L2584 L2103 1.233 1 12 L 1389 L1896
17/16 12 UN 1.4375 1.3834 1.333 1.3473 1 6 L 3876 1.4438
1 5/8 12 N 1.6250 1.5709 1.5228 1.5348 0 58 1.8067 1.8701

13/4 12 UN 1. 75"0 1. 695 1.6478 1.65698 0 4 2.1168 2.1853
17/8 12 N 1.8750 1.8209 1.7728 1.7848 0 50 2.4514 2.5250
2 12 UN 10000 L9U9 1.8178 1.9006 0 47 2.8106 2.8812
21/8 12 N 2.1250 2.0709 2.0228 '2.0 48 0 44 3.1943 3.2779
2 1!4 12 UN 2.20 2.116L 2.1478 2.1598 0 42 3. 6025 3.6914

23/8 12 N 2.3750 2.3209 2.2728 2.2848 0 39 4.0353 4.1291
21/2 12 UN 2.L500 2.4459 2.3178 2.4016 0 37 4.4927 4.5916
25/8 12 N 2.620 2. 5709 2.52298 2.5348 0 .35 4.9745 5.0784
23/4 12 UN 2.706 2.6163 2.6478 2. 698 0 34 5.4810 5.5900
27/8 I 12 N 2.8750 8209 2. 7728 2.7848 0 32 6.0119 6.1259

3 12 UN 3.0000 13451 2.8197 2.9098 0 31 6.5674 &.68165
31/8 12 N 3.1250 3. 0709 3. 0228 3. 048 0 30 7.1475 7.2714
31/4 12 UN 3. 250 3.1950 3.1478 3.1596 0 29 7.7621 7.8812
43/8 12 N 3. 3750 3.3209 3. 278 3.2848 0 27 3.3812 &35152
31/2 12 UN 3. J0I0 .445 3.18 3.4098 0 26 9.0341 9.1740

35/8 12 N 3.6250 3.5709 .B5228 3.5348 0 26 9.7132 9.8570
33/4 12 UN 3.7500 3.6GM3 3&6473 3.6598 0 25 10.4159 10.5649
37/8 12 N &38750 &38209 3.7728 3.7848 0 24 11.1433 11.2970
4 12 UN 4. 00 3.4M 3.8178 3.9098 0 23 11.8361 12.0540

41/4 12 UN 4.250 4.1 M 4.1478 4.1898 0 22 13. 4725 13.6411
41/2 12 UN 4.500 4.4451 4.39W8 4.4098 0 21 1&.1480 15.3265
43/4 12 UN 4.7500 4. 69C 4.6478 4.6598 a 19 16.9217 17.1099
5 12 UN L00W 4.9W 4.8178 4.9098 0 1i 1& 7936 1&"s16

51/4 12 UN 5.020 L19M L.1478 5.L09O 0 17 20.7636 20.9717
51 /2 12 UN 3.2060 5. 4459 3.178 6.4153 0 17 22.8319 23.0496
53/4 12 UN L.7501 1.6151 L.6478 5.661 0 16 24.9983 25.2257
6 12 UN L.0000 5.L91 5.878 5.9096 0 15 27.2628 27.4198

'For sizes less than 11/16 In. and for intermediate sizes from 11/16 to 10/8 in., see the fine thread series, table XV 3.
'Based on the average of the mean pitch and minor diameters of the external thread.
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TA9LZ XV.7.-Basic dimensions, 16-tread series

16UN and 16N

signatmajor BBss pitch Minor diam- Minor diam- Lead angie at SeTtenal srreseI
Threadseter, external eter. Internal basic pitch at minor Tensile stres

thrzI Threads K. threads. K. diameter, X D-2ia
per Inch. n symbol

1 2 a 4 5 6 7 8 0 10

in. in, in. in. in. dee ml•n q in. eq in.
13/4 16 UN L190 1.70k4 1.673 1.682 0 410 2.173 2.2W2
1 13/16 16 N 1.8125 1.7719 1.7358 1.7448 0 39 2.3542 2.4070
17/8 16 N 1.8750 1.8344 1.7983 1.8073 0 37 2.5272 2.1819
115/16 16 N 1.9075 1.8960 1. 860 1.8 6 0 36 217064 2.7629
2 16 UN 2.I00 1.9664 1.9233 L9323 0 35 2.317 2.9601

21116 16 N 2. 0625 2.0219 1.868 1.994M 0 34 3.0831 3.1434
21/8 16 N 2.1250 2.0644 2,0483 2.0573 0 33 3.2807 3.3427
23116 16 N 2.1875 11460 11108 2.1198 0 32 3.4844 3. 5483
21/4 16 UN 2.00 2.21014 2.1733 2.1823 0 31 3.6O43 1.7601
25/16 16 N 2.3125 2.2719 2.2358 2.2448 0 30 3.9103 3. 9780

23/8 16 N 213750 13344 12983 13073 0 29 4.1324 4.2018
27/16 16 N 214375 1 396 2.308 1368 0 29 4.3606 4.4319
21/2 16 UN %.5W0 2.414 2.4233 2.432n 0 28 4. 60 4.5662
25/8 16 N 2.6250 2.•44 2.5483 2.5573 0 26 5.0822 5.1790
23/4 16 UN X.7500 2.704 2.6733 2.6823 0 265 1.59,40 5.6745

27/8 16 N 2.8750 18344 17983 2. 8073 0 24 6.1303 6.2143
3 16 UN 3.0000 2Z9594 2.9233 2.9323 0 22 6.6911 6.7789
31/8 16 N & 1250 &.0844 3.0483 3.0573 0 22 7.2765 7.3678
21/4 16 UN 3.50 3.2094 3.1733 3.1i23 0 21 7.8864 7.9814
33/8 16 N 3.3750 3.3344 3.2983 3.3073 0 21 8.52=9 8.6194

31/2 16 UN 3. 050 3.4594 3.4233 3.4323 0 20 9.179 9.2921
35/8 16 N 3. 6250 3.5844 & 5483 3.5573 0 19 9.8634 9.9691
33/4 16 UN 3. 7500 3.7094 3.6733 3.6823 0 18 10.5715 10.6809
37/8 16 N 3.8750 3. 8344 3. 7983 3.8073 0 18 11. 3042 11.4170
4 16 UN 4.0000 3.9M94 39223 3.9323 0 17 12.0614 1. 1779

41/4 16 UN 4.2500 4.2094 4.1733 4.1823 0 16 1& 6494 13. 7730
41/2 16 UN 4.1010 4.4514 4.4233 4.4323 0 15 15. 331 15.4662
43/4 16 UN 4.7500 4.7094 4.6733 4.6823 0 15 17.1199 17.2575
5 16 UN L00W0 4.9694 4.92 4.932 0 14 19.9024 19.1470

51/4 16 UN 8.200 5.2094 5.1733 5.1823 0 13 20.9831 21. LUC
51/2 16 UN 5.5000 5.4594 5.4233 5.4323 0 13 2. 0620 23.L206
53/4 16 UN 5. 7500 5.70H4 L6733 5.6823 0 12 25.2390 5.4047
6 16 UN 6. 0000 5.9694 5.9233 5.9323 0 11 27.5142 27.6868

I For sizes less than 1 3/4 In.. see the extra-fine-thread series, table XV.4.
s Based on the average of the mean pitch and minor diameters of the external thread.

(b) The tolerance on the external thread is reasonable combinations of diameter, pitch, and
minus, and is applied from the maximum (or de- length of engagement. Numerical values of the
sign) size to below the maximum size. increments in the formula for standard diameters,

(c) The tolerances specified represent the ex- pitches and lengths of engagement are given in
treme variations permitted on the product. table XV.8.

3. BAsic FORMULA FOR ALLOWANCES AND ToL- 4. ALLOWANCEs.-Allowances are applied only
ERANCES.-The basic formula, from which allow- to external threads. The values of the factor C
ances on all diameters and tolerances on pitch (par. 3 above) for allowances are as follows:
diameter are derived, is:

Tolerance (or allowance)=C(0.0015 ID±+0.0015 Class Factor C

1A 0.300
wh/_re 2A .300

C=a factor which differs for each allowance 3A .000
or tolerance for each class

D=basic major diameter 5. PITCH DIAMETER
4 

TOLERANCES.-(a) Values
L4=length of engagement of factor C.-The values of the factor C (par. 3
p=p-tch, above) for pitch diameter tolerances are as

This formula is based on the accuracy of present- follows:
day threadiing practice, and is applicable to all 'The British designation for "pitch diameter" is "effective diameter."
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6. MAJOR DIAMETER TOLERANCES.-(a) Ex-
Clans Factor C ternal threads.-The tolerance on major diameter

for class 1A is equal to 0.09 p and for classes 2A
1A 1. 50W and 3A is equal to 0.06 4/2. Tolerances equal to
1B 1.950 0.09 Vi_ are provided for class 2A coarse and 8-2A 1.0o00
2B I. 300 thread series threads of unfinished, hot-rolled
SA .750 material.
3B .975 (b) Internal threads.-No tolerance is specified,

as the maximum major diameter is established by
It will be noted that the factor C is 30 percent the crest of an unworn tool. See footnotes to
greater for internal than for external threads of a tables.
given class number on account of the relative 7. MINOR DIAMETER TOLERANCES.-(a) Exter-
difficulties of manufacture. nal threads.-No tolerance is specified, as the

(b) Tolerances cumulative.-The tolerances on minimum minor diameter is established by the
pitch diameter are cumulative, that is, they in- crest of an unworn tool. See footnotes to tables.
clude the variations of lead and angle. Therefore, (b) Internal threads.-The tolerance on minor
the full tolerance is not available for pitch di- diameter for a given size and pitch of thread is
ameter unless the lead and angle of the thread are the same for all classes.
perfect. For all Unified coarse and fine series threads 1

(c) Length of engagement.-The tolerances on inch and larger in size, the tolerance is equal to
pitch diameter for the coarse and fine thread series 0.120p. For sizes less than 1 inch in size, most
are based on a length of engagement equal to the tolerances are larger than 0.120p to minimize tap-
basic major diameter. ping difficulties.

TABLE XV.8.-Incremenft in pitch-diameter tolerance formula I

(PD tolerance= C(0.0015-Y-D+0.0015,/L.-+O0.015n/p)

Diameter Length of engagement pitch

; - The0.0o15rD D 0.0015rD; D 0.oois47D L 0.001541,L L. 10.0015 'IL1  L. 0.05' L. 0.01 r~os'i er d Inh .01

1 3 4 6 7 8 9 10 1 11 12 13 14 15 16

in. in. in. in. in. in. in. in. in. in. s in.! in. In. in. I
0.0600 0.000587 1.3125 0.001642 3.8750 0. 0023M 0.0600 0.000367 0.3214 0. 000850 1. 250 0.001677 4.2500 0.003092 80 0.000808

.0625 .000595 1.3750 .001668 4.0000 .002381 .0625 .000375 .3281 .000859 1.2857 .001701 4.3750 .003137 72 .007
.0730 .000027 1.4375 .001693 4.2500 .00243 .0730 .000D405 .3438 .000880 1.3125 .001718 4.5000 .00318 64 .000938
.086 o000e62 1.500 .001717 4-.5W .002476 .0781 .000419 .3571 .000896 1.3750 .001759 4.0250 .003226 66 .0010254

OM .000682! 1.5625 .001741 4.75W0 .002521 .08W0 .0004 .3504 .0089 1.4288 .001793 4.7500 .003269 48 .0011361

.0990 .000694~ 1.0250 .001764 5.0000 .00256 .098 .00045 .3750 .000919 1.4375 .001798 4.8750 .003312 44 .00120
.1120 .00072 1.6875 .001780 5.2500 .002607 .0990 .000472 .390 .000937 1.5000 .001837 5.0000 .003354 40 .002S2
1250 .000750 1. 7500 .001W0 5.5000 .00284 . 1094 .000496 .4063 .000958 1.6250 .001912 5. 1250 .003306 36 .001376
1380 .000775 1.8125 .001829 5. 7500 .002687 . 1120 .0050 .4167 .000968 1. 6667 .001936 5. 2500 .003437 32 .001488

.1640 .000821 1.8750 .001850 6.0000 .002726 .1125 .0050 .42119 .000974 1.7500 .001084 5.3750 .003478 28 .001627

. 1875 .00085 1.9375 .001870 7.0000 .002869 .1250 .000530 .4375 .000992 1.8750 .002054 5.5000 .003518 24 .001803
.1900 .000862 2.0000 .001890 8.0000 .003000 .1380 .000557 .4500 .001006 2.0000 .002121 5.6250 .003558 20 .00238
.21601 .000900 2.0825 .001909 9.0000 .003120 .1406 .000562 .5000 .001061 2.1250 .002187 5.7500 .003597 18 .002184
2500, .000945 2. 1250 .001928 10.0000 .003232 . 15M3 .000593 .555 .001118 2. 2500 .002250 5.8750 .003636 16 .002362

.31251 .001018 218975 .001947 12.0000D .003434 .1607 .000601 .562 .001125 2,3750 .002312 &.0000 .003674 14 .002582

.37501 .001082 2.2500 .001966 14.0000 .003615 .1640 .000607 .6250 .001186 2.5000 .002372 6.5000 .003824 13 .002713

.4375' .001139 2,3125 .001984 16. 0000 .003780 .1719 .000622 .6429 .001203 2.6250 .002430 7.0000 .003969 12 .002862
.5000 .001191 2,3750 .002001 18.0000 .003931 .1875 .000650 .6875 .001244 Z2.7500 .002487 7.5000 .004108 11 .00303

.5625 .01238 2.4375 .002019 20.00001 .004072 .1900 .000654 7143 .001268 2.8750 .002543 &80000 .004243 10 .003232
6250 .01282 2.5000 .002036 24. 0000, . 004327 .2031 .000676 .7500 .00D1299 3.0000 .002598 8. 500 .004373 9 .003467

.6875 .001324 2.6250 .002069 ------------- 2160 .000697 .8125 .001352 3.1250 .002652 9.0000 .004500 8 .003750
.7500 .001363 2.7500 .00wI210--------- ----------. 2188 .000702 .833 .001369 3.2500 .002704 0.5000 .004623 7 .004000
.8125 .001400 2.8750 .002133 --------- ----------. 2250 .000712 .8750 .001403 3.3333 .002739 10.0000 .004743 6 .004543
.8750 .001435 3.0000 .002163, ----------. 2344 .000726 .900 .001423 3. 3750 .002756 10.5000 .004881 5 .005130
.9375 .001488 3.1250 :0021931 --------- ---------- 2500 .000750 .9375 .001452 3.5000 .002806 11.00 .00 4975 4ý4 .005503

1.00001 .001500 3.2500 .00222 ------------ 2656 .00077 1.0000 .001500 3.6250ý .002856 11.50001 M .0 ..06 4_ _.0095
1. 0625i .001531 3.3750 .002250: --------- --------- .2778 .00079 1.0625 .001546 3.7500 .002905 12. 0000 1 .005196...............
1.1250[ .001560 3. SM0 .00= ------ ---------- 2813 .000796 1 1111 .001581 3.8750 .0029W53 ----- ----
1. 1875 .001588 3.6250, .0023041 -----.----- 2969 .WS 00 71 1. 1250 :001591 4.0000 .003000---------- ------- --::::---------
1. 2500! .001616 &.7501 .0023301 ----- I----- .3125 .0 9183 1.1875 .001635 t.1250 .003047 ----- I--------- -- --------

I For class 2A. C-i. For other classes, values of Care given above.



£Srew-Thread Standarde 51

(b) SCREW-THREAD CLASSIS nation in Arabic numerals, with or without pitch
1. CLASSES 1A AND 1B.-(a) De~finition.-The diameter tolerances or limits of size.

combination of classes 1A and 1B is intended to An example of an external thread designation
cover the manufacture of threaded parts where and its meaning is given below:
quick and easy assembly is necessary, and where
an allowance is required to permit ready assembly, Fkample: W'-20 UNC-2A
even when the threads are slightly bruised or dirty. Class.

(b) Allowances and toleranees.-Allowances and
tolerances for the respective thread series are spec- Thread series (see tables).
ified in tables and their application is shown in
figure XV.2. Number of threads per inch (n).

2. CLASSES 2A AND 2B.-(a) Definition.-Class Nominal size.
2A for external threads and 2B for internal threads
are standards designed for screws, bolts, and nuts. A left-hand thread shall be identified by the
They are also suitable for a wide variety of other letters "LH" following the class designation• If no
applications. A moderate allowance is provided such designation is used, the thread will be
which minimizes galling and seizure encountered understoodtobe right hand. An example of a
in assembly and use; it also accommodates plat- left-hand external thread designation is:
ings, finishes, or coatings. (Where the allowance
is not sufficient for thicknesses of plating or coating F&ample: Y4"-20 UNC-2A-LH
required, special provisions are necessary.) The
maximum dimensions of threads which are electro- -Left hand.
plated or have coatings of similar thickness are
increased by the amount of the allowance.

(b) Allxnances and tolerances.-Allowances and Thread series (see tables).
tolerances for the respective thread series are
specified in tables and their application is shown -Number of threads per inch (n).
in figure XV.2. Comparisons of the resulting Nominal size.
pitch diameter limits with those of American
National class 2 are shown in figures XV.4 and If a standard thread is modified by the inclusion
XV.5. of some nonstandard feature, such as a smaller

3. CLASSES 3A AND 3B.-(a) Definition.-Class major diameter, etc., the word "modified" should
3A for external threads and class 3B for internal be added with an asterisk and the nonstandard
threads provides a class for such applications feature or dimension of the thread should be
where closeness of fit and accuracy of lead and enclosed in brackets and likewise marked with an
angle of thread are important. They are obtain- asterisk. If a standard thread has a long length
able consistently only by the use of high quality of engagement for which standard allowances and
production equipment supported by a very efficient tolerances are not applicable, such special length
system of gaging and inspection, should be noted on the drawing or included in the

(b) Allowance-s and tolerances.-No allowance designation, as for example:
is provided, but since the tolerances on "go" gages
are within the limits of size of the product, the Example: Y"-16 UNF-2A (1%" length of engagement)
gages will assure a slight clearance between product
made to the maximum-metal limits. Tolerances With reference to this example, tolerances and
for the respective thread series are specified in allowances for the UNF Series are calculated for
tables and their application is shown in figure a length of engagement equal to the nominal
XV.3. Comparisons of the resulting pitch diam- diameter. When the length of engagement
eter limits with those of American National class exceeds 1½ times the nominal diameter, tolerances
3 are shown in figures XV.6 and XV.7. and allowances should be obtained from the

special thread step tables, tables XVI.3 to XVI.8,
5. METHOD OF DESIGNATING A SCREW inclusive, if applicable, or computed from the

THREAD formulas, constants for which are given in table
The method of designating a s(rew thread isby XV.8, p. 50. In this example, the tolerance forofe methododesignitia le softhe thread seies, b pitch diameter should be 0.0056 and the allowance,the use of the initial letters of the thread series, 0.0017 (corresponding to increases of 0.0006 and

preceded by the diameter in inches (or the screw 0.0002, respectively, over the table XV.17 values
number) and number of threads per inch, all in for a length of engagement equal to the nominal
Arabic characters, and followed by the class desig- diameter).

' A possible slight Interference of metal ma occur at the crest corers at For screw threads of Unified thread form but
the major diameter when a British-made minimum Internal thread is as- of special diameters, pitches, and lengths of
sembled with a maximum American-made class 3A external thread having
aflat crest. engagement, see section XVI.
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Fioun.• XV.2.--Disposition of tolerancese, llowance, and crest clearances for classes lA, tLA, lB, and SB.
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FIGURZ XV.4.-Comparison of Unified classes RA and 2B with American National class 2, coarse thread series.
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FzoURZi XV.5.-Comparison of Unifted classes EA and LB with American National class 2, fine thread series.
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FIGUWa XV.6.--Conparison of Unified classes SA and SB with American National class 8, coarse th~ead series.
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Fiouz XV.7.-Comparion of Unified classes A and 3B wit American Natioal class 3, fine thread series
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TA3LU XV.9-Uniii of &is@, coaus4hread eeriss, externaal Wsrads, ckm. I A
UNC-1A and NC-1A

Zzxternal thread limits of sise I

Major diameter Pitch diameter

No Treas Theadminor

pThreads Ih rs d Allowance Limits Limits diameter.pr Ineh smbol -Tolerance Tolerance r.

Max Min Max Min

1 2 a 4 8 6 7 8 9 10 11

in is. in. in. in. in. in. it. In.
1/4 30 UNC-IA 0.011 0862489 0. 2367 0.012 0. 2164 0.2119 0. SON 0.187N
v/1a 18 UNC-IA .012 .3113 .2182 .0131 .2752 .21 .061 . Sa1
3/3 i1 UNC-IA .0013e .37 .359, e0142 .3331 .326 .0066 ,We9
7/16 14 UNC-IA .0014 .4361 .42 .0159 .3897 .3836 .0071 .3436
1/2 13 NC-IA .0015 .4965 .4A22 .0163 .4495 .4411 .0074 .4041

1/2 12 UNC-IA .0015 .485 .4613 .0172 .4444 .437 .0077 .3963
9/10 12 UNC-IA .8616 .565 .5487 .0172 .5066 .40 .007 .4W87
W/8 I I1 UNC-IA .0016 .634 .6062 .0182 .5644 .5661 .0063 .5119
3/4 10 UNC-IA .8618 .7462 .7118 .0194 .6332 .6744 .9088 .63
7/8 9 UNC-IA .0819 .101 .8= .M6 .8100 .7914 .006 .7368

1 8 UNC-IA .AM .9068 .55 .0225 .9168 .9067 .0101 .8446
1 1/8 7 UNC-IA .0A 3 1.122 LOW86 .0246 1.0300 1.0191 .0109 .9475
11/4 7 UNC-IA .0A 3 1.2478 1.323 .0246 1.1550 1.1439 .0111 1. 075
1 318 6 UNC-IA .0024 1.37 1.3453 .0273 1.2843 1.2533 .0120 L 1681
1 11/2 UNC-IA .0024 L 4976 1. 4703 .0273 1.3893 1.3772 .0121 L 231

13/4 S UNC-IA .0027 L 7473 1.7165 .0806 1.6174 1.6040 .0134 L 5019
2 41/2 UNC-IA .0029 LIM7 1.9641 .0330 1.3528 1.833& .0148 L7245
21/4 41/2 UNC-IA .009 2. 471 X.2141 .0330 L21028 2.0882 .0146 L9745
21/2 4 UNC-IA .0031 2.4960 2.4612 .087 L 5335 2.3110 .0155 2. 1902
23/4 4 UNC-IA .0032 2.7468 . 7111 . W 2.5844 2.5686 .0155 & 4401

3 4 UNC-IA .0082 &.9118 2.n611 .037 &.8344 L.8133 .0161 2.6901
3 114 4 UNC-IA .0a3 3.2467 3.2110 .0W7 3. 6043 3.0680 .0163 2.94"0

o1/2 4 UNC-IA .8 3.&496 3.4610 .0357 3.3343 3. 3177 .0166 3.1900
33/4 4 UNC-IA 0M4 746 3.710 ,037 3.5842 3.5674 .0168 3.4399
4 4 U NC-IA .8 3.&9966 &.9601 .057 3.8342 3. 8172 .0170 3. 683

'The values In this table are based on a length of engagement equal to the nominal diameter.
'Maximum minor diameter corresponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be

aetermined by subtracting 0.6495p(-3/4H, table XV.1) from the minimum pitch diameter of the external thread. This minimum diameter is not
coetrolled by gaps but by the form of the threading tool

. . ... .... -----
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TABLE XV.10.-Limita of size, coars-thread aries, internal threads, class IB

UNC-IB and NC-IB

Designation Internal thread limits of sims'

Minor diameter Pitch diameter

81" Threads Thread Mejorperinch symblol LimitS Luimits diameter,
- Tolerance Tolerance min I

Min Max Min Max

1 2 3 4 5 6 7 5 9 10

IN. in. in. in. In. in. i5. Is.i14 36 UNC-13 $. Im IL031167 0.0106 C.UTS 0.2148 I.003 6.3WIN1is 18 UNC-18 .21n4 .2130 .0106 .2764 .2843 .001 .312318 16 UNC-18 .107• .31110 .0180 .3344 .S .115 .$=507/16 14 UNC-1 • .3602 .3717 .01I5 .3911 .40$ .f2 .43751/2 13 NO-I .4167 .4384 .0117 .4500 .4w .0097 .5000
1/2 12 UNC-18 .406 .423 .015 .440 .4510 .010 .AM59/16 12 UNC-18 .4/1M .48" .013 .5104 .5186 .0l02 .0565/ 11 UNC--1 •a" . 13 .022= .01" .5767 .#1I7 .6G03/4 10 UNC-18 .6417 .655 .02n .am60 .6M65 .0115 .7507/8 9 U NC-18 .7547 .7681 .0134 .8J0 .8151 .0121 .8$5

1 8 UNC-I8'/ 7 .87 .. 1508 08 .0= .s13 LOWS1/8 7 UNC-1B .VM4 .1187 .0171 LOW L04em .0141 L I=01/4 7 UNC-18 LO0U4 L II .0171 LIM7 ,1716 .0144 L I3013/8 6 UNC-1• L10 194 .0210 :OM L6 L93 .015 L275i0I1/2 6 UNC-18 L3196 L3366 .I0 1.3017 1.4075 .0sin LO
1 3/4 5 UNC-18 L533 L175 .00 1.i L6375 .0174 L730a4 1/3 UNC-18 1.754 1.7861 .07 I811 L$8743 .0186 &on2 1/4 4 1/2 UNC-18 .00S4 L.em& I .41m7 X.167 2.1It47 .01.0 X.2121/2 4 UNC-113 in"1 2.30M .030 x.236 X.3578 .0102 &.0"23/4 4 UNC-18 2.4704 1.564 .OM0 &.876 low0 .Iftl 2.7-
3 4 UNC-18 2724 &.784 .03a 1.8376 2 ; .01w LO6W,114 4 UNC-I 8 .074 3M4 .LOON Gw63.18 I08o .4w12 &u0s
21/ 4 UNC-18 3.31114 L.214 .Ow6 &.36 3.1310 .021 LO8a 4 UNC--8 L4714 &M.5i4 .:an 3.5004 3.0 .0L18 w.7104 4 UNC-18 &7M4 7504 .w L.8,'376 La8w .Il1 4.40w

'The values In this table wre based on a length of engagement equial to the nominal diameter.The m.Axim. major diameter of the internal thread may be determined by adding 0.7,93(0i/12H, table XVA) to the maximum pitch diameterat the Internal thread. This maximum diameter Is not controlled by pges but by the form of the toroading too.

892645 --- 1---S
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TtALu XV.II.-Li- its of ais, coarse.hread series, externa threads, class RA

UNC-2A and NC-2A

Deopation Eternal thread Im't of aim I I

Major diameter Pitch diameter

NoS lb s l Allow Minor dl-
pae i s b L i ameter,pe ymo a" Toler- rat.j

amc
Mx MAft Min (,) (4) Max Min

1 2 3 4 a 6 7 8 9 10 11 12 13

NO.. i. in. is. in. in. in. ix. is. in. in. is.
1 0.073 64 NC-2A 0.0006 0. 0721 0. 06 ------- 0.008 ------- 0.0623 0.0003 0.0020 0. 083
2 .06, 56 NC-2A .0006 .out54 .0613 ...... .0041 ...... .0738 .0717 .0021 .0635

O .0N 48 NC-2A .0007 .0.3 .0DS - ..- 004 ... 048 .---- .00AM .0027
4 .112 40 NC-2A .0008 .1112 .1061 -- ..- 0051 -.- 0--0 .026 .0025 .005
5 .125 40 NC-2A .0008 .1342 .1191 ...... .0051 ...... .1080 .1064 .002, .05

6 .136 32 NC-2A .0006 .1372 .1312 ...... .0060 ...... .11W .1141 .002 .06AM
8 .164 32 NC-2A .000 .1631 .1571 .0--0 ...... . 142 .1309 .0029 .1

10 .190 24 NC-2k .0010 .1M0 .1818 ---- .0072 ---- ..1619 IS.16 .0033 I.
12 .216 24 NC-2& .0010 .2150 .2078 ...... .0072 ....... .1879 .is .0034 .im

1/4 U UNC-2A .011 .289 J616 0.2367 .0061 0.013 .2164 .21V ,03 .1876
&A$ 18 UNC-2A .012 .3113 .3011 .282 .A 7 .0131 .V5 .2712 .0040 .21
w/e 16 UNC-2A .0611 .S137 .J .3M .0A .0142 .1331 .sUS7 .004 .217
7116 14 UNC-2A .0614 .4861 .428 .4206 .610 .0155 .3 .8 .0047 .3W
112 13 NC-2A .0015 .4965 .4876 .AM .0109 .0163 .A4M5 .405 .0060 .4041

n)2 12 UNC-2A .018 .4105 .4871 .4813 .0114 .0172 .4444 .4AM .0061 .3
16 12 UNC-2A .016 .6 .Am .53 .0114 .0172 .013 .116 .00 .4W?

I 11 UNC-2A .6146 .W34 .6113 .602 .0121 .0182 .5644 .AM89 .066 .5119
3/4 10 UNC-1A .0618 .7482 .7135 .7288 .01s .0194 .3 .6673 .A6N .62
7/8 9 UNC-MA .0619 .87111 .A .8m .0139 .026 .60 .7946 .0063 .7368

1 6 UNC-2A .0 .9M .6Me .9755 .0150 .025 .9168 .9100 .08 .8446
I 1/8 7 UNC-2A .O LIM LIO4 IO .0862 .014 .026 L3 Lam .072 .9671
I 1/4 7 UNC-2A .622 1. 2"IS L314 1.2=324 016 .406 LiM L1476 .0 74 10725
1 , 6 DNC-A .0,4 3A 1.,344 1.3453 .0182 AM 1.2 1.3163 .066 ,.1,,1
1 6 UNC-2A .N L4 L 4t474 1.4703 .012 .0273 L8 LSe1z12 .0111 1.214

18/4 § UNC- A W .6 L 17473 L728 1.7165 .0215 .0306 L.6174 1.606 . 00" L 9419
2 41 UNC-2A .04 1 1 71 1. 94 .030 .0330 ,. , 1 .433 .06 1.72
21/4 41) UNC-2A A00 2.247 131 12141 .0210 .0330 2.102 2.01031 .069 1.74
21/2 4 UNC-2A M006 1 4M6 2.4731 14512 .018 .0367 2.3345 21241 .0104 LI19M
23/4 4 UNC-2A .AM L.40 2. 2.7111 .0216 .0357 1.564 L5 .01o5 24461

3 4 UNC-2A .AM6 2090 1978 19611 A .0336 .57 &.834 2.823 .0107 2.630
3114 4 UNC-2A .4M2 3.2467 L2= 3.2110 .0218 .0357 LOU4 &.0734 .0109 2.94
3 1/ 4 UNC-2A .00M 3.496 &.4723 & 4510 .0218 .0357 3.334 L 3233 .0110 3.11900
33/ 4 UNC-2A .003 L.7466 LIM2 3.7106 .0218 .0357 3.04 11.61710 .0112 &.439
4 4 UNC-1A .0014 & 66 L9" 3.9009 .0216 .0657 L83342 L& .0113 &".s

1 The values In this table are based one lea gh cr enagment equal to the nominal diameter.
2 Masmum limits (columns B, 10, and 18) are nea ed by the amount ci the allowance (column 4) for threads which are electroplated or have coatings of

minlmr thickneesm.
a For gemifished, and finished scws and bolts, threaded portion only.
'For unf•ished hot rolled material, threaded portion only.
& Maximum minor diameter corresponding to a rounded root contour (but which is not a gae dimension). The minimum minor diameter may be

detarmined by subtracting 0.6495v(- H, table XV.1) from the minimum pitch diameter of the external thread. This minimum diameter Is not controlled
by pem hut by the tam of the t=rd,,, tool.
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TAnxu XV.12.-Umi(8 of size, coarse thread series, internal threads, class RB

UNC-2B and NC-2B

Duigtion Internal thread limits of size I

M diameter Pitch diameter

am., Thed Thread Ltmits LAMits d=mtr
per inch symbol rimitS Toleraanceeint.o--em- -,. Tolemae

MiA Max Min MAX

1 2 3 4 8 6 7 8 9 10

No. is. is. I,. is. is. in. is. in.
1 0.073 64 NC-2B 0.0661 0.02w 0.0002 0.00 0.06M 0.00& 0.0730
2 .6 6 NG-.2B .066 .0737 .00) .0744 .0772 .002 .0860
a .099 48 NO-2B .0W64 .064 .0081 .0688 .088" .00:0 .0990
4 .112 40 NC--B .04w0 .AM .00800 .006 .001 .00f3 .1120
a .125 40 NO-2B .0979 .1062 .0063 .106I .1121 A.M6 .1250

6 .138 32 NO-2B .1062 .1140 .0006 .1177 .1214 .0087 .138
8 .164 32 NC-2B .1302 .138l .0087 .1437 .1475 .088 .166)

10 .100 24 NO-23 .1446 .1858 .0106 .ION .1672 .0043 .1900
12 .216 24 NC-28 .1700 .1807 A0M8 .1= .1Jn .0044 .2160

1/4 21 UNC-213 .lA .167 .0108 .217 .w .AM8 .2900
il1s i UNC-29 .=U .21 .06 .AV64 .817 .=7 .3AJI
3/1 14 UNC-2 .AM .3182 .81 .A4S .3491 .065 .8750
7/14 14 UNO-28 .300 .8717 .0115 .3811 .3172 .1 .4 ws
1/2 13 NC-2B .4167 .4284 .0117 .400 .4A68 .0068 .000

112 12 UNC-23 AM0 .4233 .05 six5 AM5 .06AM .5001
6/16 12 UNC-28 .4723 .4A8 .0126 .5084 .5112 .08 .- 6S
AM 11 UNC-28 .526 .5361 .015 • 514.5 .102 .AAA
3/4 10 UNO-ID .6417 .5W .01Am .6811 .6 .0077 .7560
7/8 0 UNC-28 .7 .7161 .018 .AM8 .8110 .AM .8750

1 8 UNO-2B .8647 .87A .0AM .9188 .26 .0088 L.0
1 1/8 7 UNC-23 .VM6 .1675 .0171 LM L104I .6M4 LIMS
1 V4 7 UNC-2-8 L064 L 11X .0171 M1572 11668 .0916 L200
13/8 6 UNC-23 L 144 1.2146 .0M L.66 121 .01 am7M L 0
1111 4 UNC-28 LIlM LS36 .e 1. 17 L 1. .0105 LEM0

1 3/4 5 UNC-28 L3 1.75 .AG L61 1.6817 .0116 L. 760
2 4 UNCý-2 L75 1.7861 .7 1.8A w LM1 .0m 2.00
21/4 41/ UNC-215 Los"6 100611 .4W 67 2.1071113 .01ix 2.2560

4 UNC-28 22"4 2.3504 .M 2.x3 .3511 .015 is6m0
23/4 4 UNC-28 2.474 M004 .0101 0.587 0 .0137 .z70

8 4 UNC-22 2.7264 2.754 .AM 83M 2.651 .0186 366
2 1/4 4 UNC-2B Lem764 3o04 .0 &0e6 & o1017 .0141 &.200
8 4 UNC-M 1.4 3.2 .Us6 a37 3.51 .1143 3.5000
3/4 4 UNC-29 & 47964 3 4 .LEM 3M76 &01 .0145 & 7500

4 4 UNC-28 L7264 &7514 .A0M .8376 35L2 .0147 4.0010

1 The values In this table are based on a length of( mnut equal to the nomina diameter.
2The wmaimum major diameter of the Internal may be determined by adding 0.7099p(-11/l2H, table XV.1) to the maximum pitch diameter

of the Internl thread. This maximum diameter Is not controlled by ppes but by the form of the threading tooL
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TABIz XV.13.-Lmits of size, coarse-thread series, cia.. 3A

UNC-3A amd NC-3A

Delnation External thread limits of size

Major diameter Pitch diameter

Minor
g. Threads Thread Limits IAMJiS dtinamtrper symb Toranc Tolerance ref.I

Max Min MAI Min

1 2 3 4 5 6 7 8 9 10

No. is. in. it. in. in. in. in. is.
1 0.073 04 NC-.3A 0.0730 0.0a 2 0.0038 0. 06M 0.0614 0.0015 0.0a38
2 .086 56 NC--A .086 .0819 .0046 .0744 .0728 .0016 .0641
3 .009 48 NC-3A .090M .00 .00" .0856 .08 .0017 .0734
4 .112 40 NC-3A .1120 .1060 .0061 .09M .069 .0019 .0813
S .125 40 NC-3A .1250 .1199 10061 .1088 .1068 .0019 .0943

6 .138 32 NC-lA .1390 .1320 .0060 .1177 .1156 0021 .0007
8 .164 32 NC-3A .1640 .1580 .0060 .1437 .1415 .0022 .1257

10 .190 24 NC-3A .1900 .1828 .0072 .1629 .1604 . O0 .13M
12 .216 2 NC-ak .2160 .2088 .0072 .1889 .1863 .00M .1649

1/4 31 UNC-S A .2W . .i0 M81 .2175 .2147 ,OM .1887
5/16 13 UNC-3 A .3125 .3608 .0087 .27644 .273 . .2M4
3/8 16 UNC-3A .3750 .36M .0094 .3344 .3311 .003 .AM8
7/16 14 UNC-4A .4375 .422 .0103 .3911 .3876 .G1M5 .34
1/2 13 NC-_A .WN00 .4891 .0109 .4500 .4463 .0037 .4056

1/2 12 UNC-8A .500 .486M .0114 .44A .44n1 .0608 .38
w/ig 1 UNC-3A .5M .all .0114 .584 .504 .AM .4608
5M 11 UNC-3A .6Am .6121 .AM21 .5 .5619 .0041 .5135
314 1i UNC-SA .756 .7371 .01M .6A 0 .66M .0044 .6273
7/8 9 UNC-SA .8780 .8611 .013 .808 .7981 .047 .7387

1 8 UNC-3A 1.000 .I0 .011 .188 .91S7 .0Ga1 .8466
I 1/8 f UNC4A 1.1210 = 106 .0164 1.•= 1 68 .L04 .9417
1 1/4 7 UNC-OA 1.250 .16 21M L572 m 1517 .0 L1747
1318 6 UN"-IkA L3750 U8 .0182 L26 -3'7 .AM T170
1 11 6 UNC-3A 1.i L4916 .0M 1. n117 301 .MI 210

1 3/4 5 UNC-"A 1.7M 726 .L705 1.621I 1.613 .067 AL046
24 1/2 UNC-"A 2.006 1 N .3 AM7 1846M .0071 L.7274
21/4 41/2 UNC-3A 3.2W 2.x .M 2.1057 2.09=4 .0WA 1.1774
23/ 4 UNC-2A 2.50MI &.4M0 Am2 X3376 X2968 A067 2.11
2 3/4 4 UNC-3A 2.75N 2.7262 .AM8 2.58796 2.577 .007A 2.44i3

3 4 UNC-3A SA0060 fm76 GM5 2.837 2.60 AM0 2.66a3
31/4 4 UNC-3 A 3.2W0 &.230 .08 Ong076 3.671 AM08 2143
3 in 4 UNC-"A 3.16 470 .&MM 3.3376 3.1a18 .0=8 3.1=
33/4 4 UNC-3A 2.756 L 7262 .0M6 3.5876 &.57 .40"8 2.443
4 4 UNC43A 4.06OW 2.070 AM23 3.86 3.1101 .O00 3.03

' The values In this table ae based on a length of enlaement equal to the nominal diameter.
Maximum mio diameter c esonding to a rounded root contour (but which is not a age dimension). The min#mum minor diameter may be

determined by suibtracting 0.6496v(-O 1 table XV.1) from the min1mum pitch diameter of the external thread. This minimum diameter is not
controlled by gages but by the form o( the threading tool.
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TABLz XV.14.-Lmiat of size, coarse thread series, internal threads, class 3B

UNC-3B and NC-3B

Designation Internal thread limits of size I

Minor diameter Pitch diameter

Threads Thread Majo
Sine per inch symbol Limits Limits diameter,

Tolerance Tolerame min I

Min Max Min Max

1 2 3 4 5 6 7 8 9 10

No. in. in. in. in. in. in. in. in.
1 0.073 64 NC-3B 0.0561 0 0623 0.0062 0.0629 .o0648 0 0019 a.0730
2 .086 56 NC-3B .0667 .0737 .0070 .0744 .0765 .0021 .0860
3 .099 48 NC-3B .0764 .0846 .0081 .6w3 .0877 .0022 .0900
4 .112 40 NC-3B .0849 .009 .0090 .0966 .0982 .0024 .1120
a .125 40 NC-3D .0079 .1062 .0083 .1088 .1113 .0025 .1260

6 .138 32 NC-3B .1042 .1140 .0098 ,1177 .1204 .0027 .1380
8 .164 32 NC-3D .1302 .1389 .0087 .1437 .1465 .0028 .160

10 .190 26 NC-3B .1449 .1is .0106 .1629 .1661 .0032 .1900
12 .216 24 NC-3B .1709 .1807 .0098 .1889 .1922 .0033 .2160

1/4 20 UNC-38 .1I59 .2067 .0108 .2176 .2211 .0036 .25w0
5/16 18 UNC-38 .2524 .2630 .0106 .274 .280S .AM3 .315
3/8 16 UNC-38 .3073 .3182 .010 .3344 .3387 .0043 .3750

7/16 14 UNC-3B .3602 .3717 .0115 .3911 .3857 .0046 .4375
1/2 13 NC-3D .4167 .4284 .0117 .4600 .4548 .004. .N0

1/2 12 UNC-38 .408 .4n3 .01e .441 .450 .0060 .5000
0/16 12 UNC-38 .4723 .4843 .0120 .a64 .5135 .0051 .5
5 11 UNC-38 .52u .501 .0125 ."60 .5714 .0014 .620
3/4 10 UNC-38 .6417 .655 .0128 .6M .66 .8067 .7600
7/8 8 UNC-38 .7547 .7081 .0134 .808 .80 .0061 .8750

1 8 UNC-38 .8647 .8717 .0150 .9188 .a5 .one LO
11/8 7 UNC-SB .9164 .1675 .0171 1.O 1.O .4071 1.1250
11/4 7 UNC-31 1.L094 L IL1 .0171 1.1572 L 1644 .8072 1250
18/8 6 UNC-21 1. 196 L 2146 .A60 L 2667 1. 2745 .6678 1.3750
11/2 6 UNC-3B3 1.3196 L.33 .0260 1.3917 1.38S .007 1.500

13/4 5 UNC-31 L5I. 15 L575 .0240 Lim 1.6288 .0687 LT760
2 41/2 UNC-3B1 1.7594 1.761 .627 L.a8w7 1.8650 .09" 2.6000
21/4 41/2 UNC-3B 2. 0M4 2.0861 .0267 2.1057 2.1152 .0066 2.260
21/2 4 UNC-21 2.2294 .294 .636 2X376 2.3477 .0161 2.5090
23/4 4 UNC-3B 2.4794 2.564 .0 2.576 2.Am79 ,01 .6103 2,7500

3 4 UNC-3B 2.7294 2. 734 .0 2.8876 2.8480 .0104 LON0
31/4 4 UNC-33 2. f8m &0604 .0300 .6876 & 0982 .6106 L2100
31/2 4 UNC-33 3.L 9 8254 .0360 &3 376 &.3484 .0108 3.A0M0
33/4 4 UNC-3.3 &.4784 3.5094 .0300 .6876 a.510 .4109 7580
4 4 UNC-3B &872k4 2.7594 .060 8.8376 &.8487 .0111 4.060

' The values In this table are based on a length of engagement equal to the nominal diameter.
3 The maximum major diameter of the internal thread my be determined by adding 0.7W09(-=11/12H, table XV.1) to the maximum pitch diameter

of the internal thread. This maximum diameter is not controlled by gages but by the form of the threading tool.
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TABLE XV.15.-Umit# of size, fine thread series, external threads, class I A

UNF-1A asd NF-1A

Designtion External thea limits of sie

Maeor dimeter Pitch diametr

pl head Threa sybo Allowanc Limits Limits Minor
per T Tc symlToornce Tolerance ___

_ ______ Ma mn

1 2 34 a 6 7 a 9 10 11

in. in. in. iin.ii.. in. is.
11" n UNoP-IA 0I.30 4.3 WO &2M o. M 28 0.2208 SAW 06205
wig 24 UNF-IA .0011 .3114 AM .0146 .3S3 .27m ."a .08

2/8 24 UNF-IA .0011 .M .36I .014i .3448 .3411 .4W .3=
7/16 30 UNF-IA .0013J .43t .4240 .012= .4037 .395 .06 7549

2/ 4 20 UNF-IA .0013 .407 .436 .0112 .4442 .4516 .604 .4

11 Is UNF-IA .0014 .a6ll .54W0 .0131 .530 .5158 .0118 .400
w 18 UNF-IA .0014 .Am .4106 .0131 .5•75.3 .6070 .M We
354 is UN74-IA .0015 .7485 .7343 .0142 .1079 .7004 .0075 .6715
7/8 14 UNF-lIA .0016 .3734 .V5a .015 .8270 .B1IS .M0I .78U8

1 14 NF-1A .0017 .99W3 .9W8 .0155 .9619 .94W .0084 .9107
1 1 2 UNF-IA .0018 .9962 .910 .0172 .941 .AS1 .0088 .MS

1/8 12 UNF-IA .0018 L.1232 1.1000 .0172 L0611 101 .06a 1.4210
1 14 12 UNF-IA .0018 1. 1W L.2310 .0172 LI1 1.I184t .10AM L,1460
1 3/8 12 UNF-IA .0019 1.3L731 1.355 .0172 L3110 U0 .ON4 1.270
1 1/2 12 UNF-IA .0019 L4161 L 4809 .0172 L4440 L4344 .S0M L3

'The values in this table are based on a length ot engagement equal to the nkominal diameter.
3 Maximum minor diameter correponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be

determined by subtracting 0.6495p(-3/4H, table XV.1) from the minitmum pitch diameter of the external thread. This minimum diameter Is not controlled
by gages but by the Aerm of the threading tool.

TABLE XV.16.-Limits of size, fine thread series, internal lhreads, class 1B

UNF-IB and NF-IB

Desgnaw _ Internal thread limits of size t

Minor diameter Pitch diameter
mawrsize Threads Thread Limits Limits dlameter,

per inch symbol Tolerance Tolerance min I

Mtn Max Min Max

1 2 3 4 6 6 7 8 9 10

in. in. in. in. in. in. in. in.
1/4 23 UNF-IB 0.2113 0.2110 0.0077 0. 236 0.33 0.006 0.300
in$ 24 UNF-IB .2674 .2754 .A0M .234 .22X .0071 .3125
3/8 24 UNF-IB .3 .3372 .0073 .3479 .3553 .0074 .3750
7/16 20 UNF-IB .4 .3916 .00=3 .400 .4131 .0061 .4W5
1/2 20 UNF-1B .4452 .4537 .0078 .4675 .4759 .0064 .5000

9/16 13 UNF-1B .W0U4 .5106 .00.2 .52.4 .53 .0069 .56;S
5/8 16 UNF-1B .5649 ,5730 .0061 .5M89 .5980 .001 .G620
3/4 Is UNF-IB .U8n .6908 .0085 .7004 .7122 .0098 .7500
7/8 14 UNF-IB .7W77 .3068 .0091 .8326 .8332 .0106 .3750

1 14 NF-1B .9227 .9315 .0088 .9536 .9645 .0109 1.0000

1 12 UNF-IB .9098 .9118 .0106 .945 9W673 .0114 L0000
1 1/8 12 UNF-IB 1.0343 L 0448 .0100 10709 L036 .0117 LI0
1 1/4 12 UNF-IB LIM8 1.1696 .0100 1.19i 1.2079 .012 L2500
13/S 12 UNF-IB L.Z84S L.2H4 .0100 L 02 L3332 .01& L.3750
1 1/2 12 UNF-IB L4096 1.4198 .0100 14459 L4584 .0125in L00

SThe values in this table are based on a length of engagement equal to the nominal diameter.
m The maimum major diameter of the internal thread may be determined by adding 0.7093p(-11/12H. table XV.1) to the marimum pitch diameter

Of the internal thread. This maximum diameter is not controlled by gages but by the form of the threading tool.
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TADI.u XV.17.-Limita of sise, A', Shread series, externa threa , can UA

UNF-2A and NF-2A

Degmatin External thread limits o else I S

Major diameter Pitch diameter

Min
peThree" Thread Allowance Limits Limits diameterToper rnch symbol T Tolernce ro.&

Mal Mmi Max Mmi

1 2 3 4 5 6 7 8 9 10 11

No. Im. In. In.. in. In.11n.,1. is. I. is.
? 0.00 ! 80 NF-2A, 0.0005 0.055 0.063 0.0032 0.0514 0.0496 0.0018 0. 042
1 .073 72 NF-2A .ooo6 .0724 .0680 .0oD5 .0634 .0615 .0o19 .o064
2 .086 64 NFP-2A .006 .0654 .0616 .0038 .0763 A0M3 .0M1 .62
3 .000 56 N-2A .0007 .A 3 A .0041 .0028 .0A64
4 .112 48 NF-2A .0007 .1113 .1068 .0045 .0078 .00@4 .0014 .06

5 .125 44 NF-2k .0007 .1243 .1195 .0048 .1006 .1070 .0025 .064
6 .138 40 NF-2A .0008 .1372 .1321 .0051 .1210 .1184 .00 .1068
8 .164 36 NF-2A .0008 .1632 .1577 .0055 .1452 .142t .0028 .131

10 .190 32 NF-2h .0009 .1891 .1831 .0060 .18 .1658 .002 .101
12 .216 28 NF-2A .0010 .2150 . M6 .0065 .1918 .1886 .002 .1712

1/4 28 UNF-SA .0Ge0 .2410 .242= .0AM .2 .28= .A .621
16 24 UNF-2A .0011 .3114 .342 .002 .3S .29W .O67 .211U

24 UNF-2A .0011 .3739 .3667 .0072 .348 .3431 .Sw .3
7 6 20 UNF-2A .0013 .4362 .4281 .0061 .4A7 .AM0 .042 .3741S20 UNF-2A .0013 .4987 .4906 .061 .4662 .4611 ."64a .4374

9/16 18 UNF-2A .0014 .5611 .5M4 .AM .Am, .=5 .6045 .4023
5/8 18 UNF-2A .0014 .A .6149 .607 .5875 .1101 .0047 .5w4
3/4 16 UNF-2A .0015 .7485 .7391 .00t4 .7M9 .70 .000 .A718
7/8 14 UNF-2A .0016 .8734 .8631 .0103 .8270 .8216 .00,4 .78M

1 14 NF-2A. .0017 .9m83 .9880 .0103 .9519 .9463 .0066 .9107

1 12 UNF-2A .0018 .9962 .9668 .0114 .9441 .109 .0091 .810
I 1/8 12 UNF-2A .0018 1.1232 1.1118 .0114 L0691 L90611 .06 Lain
11/4 12 UNF-2A .0018 1.2482 12368 .0114 L1.41 L 1. 9 .0062 LI40
1 318 12 UNF-2A .0019 1.3731 1.3617 .0114 L31"6 L3127 .0063 LIM
1 1/2 12 UNF-2A. .0011 L491L 1.4"7 .4114 1.440 1.4376 .064 L310

SThe values in this table are based on a length of engagement equal to the nominal diameter.
2 Maximum limits (columns 5. 8, and 11) are Increased by the amount of the allowance (column 4) for threads which are electroplated or have cotimnga

ot similar thicknesses.
I Maximum minor diameter corresponding to & rounded root contour (but which is not a gage dimension). The minimum minor diameter may be

determined by subtracting 0.6495p(-3/4H, table XV.1) from the minimum pitch diameter of the external thread. This minimum diameter is not
controlled by gages but by the form of the threading tool.

Noxz.-For sizes larger than I inch given in 16ths and for all sizes larger than 1 112 inch, use the 12-thread series. See table XV.29.

i allm lnmml l m l l
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TAnlz XV.18.&-Lmits of jize, fine thread series, internal thread#, clan SB

UNF-2B and NF-2B

Desigation Internal thread limits of sie'

Minor diameter Pitch diameter

Threds TreadMajor
n Thrds Thred Limits Limits i diametper inch sym bol Toe a c T e c dlm etn

min Max Min Max

1 2 3 4 5 6 7 8 9 10

No, is. is. in. in. in. in. in. il.
0 L0060 80 NF-2B 00403 0.0514 0.0049 0.0519 0.0542 0.0023 0.000
1 .073 77 NF-2B .0590 .0635 .00 .0640 .0665 .0025 .0730
2 .066 84 NF-2B .0691 .0753 .0062 .0759 .0786 .0027 .0860
3 .099 66 NF-2B .0797 .0668 .0068 .0674 .0902 .0028 .0900
4 .112 48 NF-2B .0894 .006 .0074 .0068 .1016 .00 31 .1120

5 .125 44 NF-2B .1004 .1079 .0075 .1102 .1134 .0032 .1250
6 .1* 40 NF-2B .1100 .1186 .0077 .1218 .1252 .0034 .1490
8 .162 36 NF-23 . I= .1416 .0077 .1460 .1496 .0036 .1640

10 .190 32 NF-2B .Ii2 .1641 .0079 .1607 .1736 .0039 .1900
12 .216 28 NF-2B .1773 .1857 .0084 .1928 .1970 .0042 .2160

1/4 28 UNP-2•B .2113 .2190 .0077 .2118 .2$11 .043 .25W
R1i 24 UNF-2f .2674 .2754 .06 .M4 .2902 ." .315
U8 24 UNU-2B .34 .3372 A0073 .4 .2102 .04 .2IM0
7/16 30 UNF-28 .2834 .3016 .008 .4050 .4104 .66 .4375
1/2 20 UNF-28l .45 .4527 .007 .4675 .4731 .8056 Sw60

wi16 18 UNP-28 .&02 .5106 0U8 .526 .5w2 .09159 .562S
s/8 18 UNJ-21B .5649 .57= .0081 .15890 .5040 .110 .Am

3/4 16 UNP-28 .6821 .1196 .8066 .7004 .710 .65 .7500
7/8 14 UNP-28 .7077 .808 .0091 .826 .M .070 .87A0

1 14 NF-2B .9wJ7 .9315 .0088 .9536 .9609 .0073 10000

1 12 UNF-213 .9118 .0!96 .0100D 95 .1016 W6 LO0
11/3 12 UNP-28 1648 WL.448 .0100 1.0709 L0787 .0078 1.12I
S11/4 12 UNVI-2B 1.18 LiLIM8 .0100 11159 1.2149 .00)0 1. 2"0

13/8 12 UNS-21 1.2843 1.208 .010 L3200 L32 .4482 1.3750
11/2 12 UNS-2B 1.4666 1.4198 .0100 1.44 4512 45 Ow LS"0

SThe values In this table are based on a length of engagement equal to the nominal diameter.
2 The maximum major diameter of the internal thread may be determined by adding 0.7039p=11/12H, table XV.1) to the maximum pitch diameter

of the internal thread. This maximum diameter is not controlled by gages but by the form of the threading tool.
Nom.-For sixes larger than I Inch given In loths and for all sLies larger than 11/2 Inch, use the 12.thread saes So table XV.3O.
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TABLE XV.g.-L.mits of st.e, flne thread series, ezternal threads, class 3A

UNF-3A and NF-3A

Desintion External thread limits of size

Major diameter Pitch diameter

fte Threads Thread Minor
per inch symbol LtLmits diameter,

per In symbl TolranceTolerance F.
Max Min Max Min

1 2 3 4 5 6 7 8 9 1)

No. Is. in. in. In. in. in. in. is.
0 0.060 80 NF-3A 0.0600 0.0568 0.0032 0.0519 0. 006 0.0013 0. 0447
1 .073 72 NF-&A 0730 065 .003 .064O .06W0 .0014 .0560
2 .066 64 NF-3A .0900 .083n .0038 0759 .0744 .0015 .ON@6
3 009 86 NF-1A, 0000 .0049 .0041 .0674 .068 .0016 .a0m7
4 .112 48 NF-3A I20 .1075 .0045 .0085 .0067 .0018 .06

5 .125 44 NF--3A .1250 .1202 .0049 1102 .1083 .0019 .0071
6 .138 40 NF-3A .1380 .I9 .0051 .1218 .11•6 .002) .1073
8 .164 36 NF-3A 1640 1585 .0M58 .1400 .1439 .0021 .12•9

10 190 32 NF-3A 1900 .1840 .0060 .167 .1674 .0O3 .1517
12 .216 28 NF-3A 2100 .2005 .0065 .1928 .1904 .0024 .1722

1/4 28 UNF-3A .2510 .24M .a06 .XI8 .224 .= .2062
5/16 24 UNF-3A .31W .3063 .0072 .264 .2817 .6027 .2614
3/8 24 UNV-4A am75 .3678 .9M1 am47 .31150 Am62 XlU
7/16 20 UNF-3A 4375 .4214 .601 .4056 .4619 .6611 .3762
1/2 26 UNF-3A .5000 .4919 .0861 .4675 .4643 .6682 .4687

9116 is UNF-SA .62 .558 .067 .5264 .1266 .0341 .4943
5/ is UNI-IA .425 .6163 .0087 ASSP0 AM8 .0035 .5511
3/4 16 UNF-SA .7100 .7406 .6094 .7064 .7616 .111 .6833
7/8 14 UNF--A .8750 .8647 .0103 .8A6 .8Am .641 .7874

1 14 NF-3A 1.0000 .69W7 .0103 .9536 .941 .0042 .9124

1 12 UNF-3A L-0000 .1181 .0114 .9W .6415 .004 .8078
11/8 12 UNF-3A L.1256 L.126 .6114 LOW L- -164 .9845 LIM
1 14 12 UNF-3A 1. 21500 1.236 .0114 L ION 1913 .00416 L 1473
1 33 12 UNV-3A 1.375 1.36116 .0114 1.8266 L 1162 AM04 LIM1
1 1/2 12 UNF-3A 1.5666 14.81 .6114 1.446 L44U1 .6648 L.36

'The values In this table are based on a length of engement equal to the nominal diameter.
'Maximum minor diameter corresponding to a rounded root contour (but which Is not a gage of dimension). The minimum minor diameter may be

determined by subtracting 0.6498p(-3/4H, table XV.1) from the minimum pitch diameter of the external thread. This minimum diameter is not
cotrolled by gaes but by the form of the threading tool.

NoTM.-For sizes larger than I inch given In 16ths and for dli sizes larger then 11/2 Inch, use the 12-thread series. See table XV.31.
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TABLx XV.20.-Limit. of uis*, fine thread wser, internal Lhrsd8, cdan 8B

UNF-3B and NF-3B

Deasiatimi internal thread limits of sine

Minor diameter Pitch diameter
Major

she lruhds Thread Limt LUmits dimeter,per knohmnM Tolerance mint

1 2 a 4 5 6 7 8 9 10

No. hL. x. ia. in. I. is. In. in.
0 0.060 s0 NF-3,D 0.0468 0.0514 0,0049 0.0819 0.A36 0.0017 0. 000
1 .073 72 NF-SB .0860 .0635 .0088 .0640 .06W9 .0019 .0730
2 .086 64 NF-3B .0691 .0753 .0062 .0789 .0779 .00A 0 .0A 0
S .000 86 NF-3B .07M .065 3006 .0674 .AM0 .0021 .0A0
4 .112 48 NF-3D .0604 .0966 .0074 .0985 .1006 .0023 .1120

8 .125 44 NF-3B .1004 .1079 .0075 .1102 .1126 .0024 .1280
6 .138 40 NF-3 .1109 .1186 .0077 .1218 .12s3 .0025 .1380
8 .164 36 NF-3B .1389 .1416 .0077 .1480 .1487 .0027 .1640

10 .190 32 NF-3B .1562 .1641 .0079 .1697 .1726 .0029 .19M0
12 .216 28 NF-3B .1773 .1687 .0064 .1928 .1980 .00o1 .210}

1/4 23 UNP-38 .2113 .2190 .0077 .2168 .3M AM62 .306
4/16 24 UNP-JB .2174 .2V54 .Am6 .235 .3890 .6696 . six
3/8 24 UNF-8B .3290 .3372 .6073 .79 .3516 .0AM7 .2710
7/16 21 UNP-3B .3834 .8916 .0082 .4069 .401 .4141 .4M75
1/2 20 UNF-38 .44M .452 .007A .4675 .4717 .0042 .1500

9/16 16 UNP-43 .5M2, .106 .AM .5364 .56 .044 .5SIX
5/8 18 UNF-SB .5649 .6730 .0I .5688 .5084 .004 .6260
3/4 14 UNF-3B .6821 .96 .0415 .704 .7143 .A .750
7/8 14 UNF-38 .7977 .AM8 .0001 .8386 .3330 .0662 .8756

1 14 NF-3B .922 .9315 .0066 .9836 .9M90 .0054 1.0000

1 12 UNF-4B .909 .919 .8100 .94" .9516 .067 LOW
1 1/8 12 UNF-31B LOW4 L"48 .0100 L0700 L9'. .Aw L 12
11/4 12 UNF-V B LIMU 119 .0100 1. 1969 '.2019 .6010 L2100
13/8 12 UNF-38 1.348 L2948 .0100 L.3 LI00 .001 LIM
1 1/2 ! UNVF-3B 1.4016 L4198 .0106 L4460 42 .0 w LEM

SThe values in this table are based on a length of enagement equal to the nominal diameter.
a The maximum mnjor diameter of the internal thred rmay be determined by adding 0.7M93-11I12E-, table XV.1) to the mimum pitch diameter

of the internal thread. This maximum diameter is not cotrolled by gages but by the form of the threading tool

Nou.-For sizes krer than I Inch given in lths and for all sizes larger than 11/2 In use the 12-thread series. See table XVA.
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TABx XV.21.-Lirn of &s@, ar.a-Au. thread wies, ztena gohread., ca. j A

UNEF-2A and NEF-2A

Desi atlon •ter. thread limits i alm IsI

Major diameter Pitch dlamete

Th1 7reads Thread AlwneUdsLmtper Inch symbol Allownc L-mlts LTIms diam
Tol-.ne. Tolerance deot,

re~s
Max Min Max Min

1 2 3 4 5 6 7 8 9 1o 11

Is. in. in. I". Es. 6s. in . in.
1/4 32 NEF-2A 0.0010 0.W0 o.200 0.0000 0.237 0. 226M 00032 0.2107
3116 32 NIF-2A .0010 .3115 .3065 .0060 .212 . 0 .0082 .2732
3/8 32 NIF-2A .0010 .3740 .3080 .0000 .S7 .3X8 .0034 .3367
Tile 29 UNIY-lA .011 .AM .M .0015 .4W .AM .AM .JOG

1/2 28 UNI,-U .4011 .490 .432e .0145 .4757 .4736 ,63 .4551

9/16 24 NIF-2& .0012 .5613 .5561 .0072 .U42 .5 .00M .5102
/6 24 NEF-,A .0012 .6238 .6166 .0072 8a67 .N"/4 .0040 W2.7211/16 24~ NEF-2A 0012 .663 . 6791 .0072 .6502 .658 .0040 am35

3/4 A9 UNI-2A .0852 .7431 .1466 .0081 .712 .7118 .0944 .6874
13/16 3 UNIVF-A .0013 .8112 .SCS .0081 .7797 .7743 .s4 .7436

7/8 26 UNIV-U .0013 J3737 .6866 .651 .412 .AM6 .0844 .312
1WI1 26 UNIV-2A .0814 .9361 .Mo0 .6581 .9036 .8991 .0665 .8748

I 20 UNIF-U .0014 .166 .0995 .9Ow .9661 .9616 .065 .A3
11/16 18 NEF-IA .0014 1.0611 1.0524 .0087 1.0250 1.0203 .0047 AM92
1 1/8 18 NEF-2A .0014 L 1236 L 1149 .0067 1.0675 1.0623 .0047 1.0654

1 3/16 18 NEF-2& .001 .1.1i60 1.1773 .0067 1.1499 1.1450 .0049 1.1179
1 114 18 NEF-2A .0015 1. 2485 1. S .0067 1.2124 1.207 .0S049 1. 180
1 5/16 18 NEF-2A .0015 L 3110 1. 30W3 .0067 1.2749 1.270 .0049 L.24M
1 3/8 18 NEF-2A .0015 L.3735 1.3648 .0087 L3374 1.3325 .0049 1.3053
1 7/16 18 NEW-2A .0015 L 4360D 1. 4273 .0067 1.399 1.3949 .008 1.3678
1 1/2 18 NEF-2A .0015 1.4985 L 4898 .0087 1.4624 1.4574 .0050 [4303
19/16 18 NXF-2A .0015 1.5610 1.5863 .0087 1.52a9 1.5199 .0080 [ 4926
1 5/8 18 NEF-2A .0D13 16235 1.6148 .0067 [ 8674 1.5824 .0080 1.55am
111/16 18 NEF-2A .0015 L 69 1. 6773 .0067 1. 61490 1.6448 .0051 L 6178

SThe values In this table are based on a length of engagement equal to 9 pitches and pitch diameter tolerances are taken from ASABI.1-1949 step table.
I Maximum limits (columns 8, 8, and 11) sre in= by the amount of the allowance (column 4) for threads which are electroplated or have coatings of

similar thicknea'ses.
$ Maximum minor diameter corresponding to a rounded root contour (but which Is not a gage dimension). The minimum minor diameter may be

determined by subtracting 0.6495p(-3/4H-, table XV,l) from the minimum pitch diameter of the external thread. This minimum diameter Is not cmotrolled
by gages but by the form of the threading tool.

NoTE.-F, r sizes larger than 1 11/16 Inch. use the 16.thread series, see table XV.3.&
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TA9LZ XV.22.-Limita of size, exrG-fibe thread series, internal treoad, clas OB

UNEF-2B and NEF-2B

Designtim Internal thread Umita of alaso

Minor diameter Pitch diameter

Ias Threads Thread L•~lt d ,per hnch symbol TLimit Limits

Min Min Max

1 2 3 4 5 a 7 8 9 10

im. in. is. in. in. in. in. IS.
1/4 22 NI_-2B 0.2162 0.220 0.0067 0.2297 0.2339 0.0042 0. 250
446 82 NBF-2B .2757 .2847 .00 .ONA .2W64 .oD42 .3125
0/ 32 NF-23B .3412 .3W69 .0067 .3547 .3591 .004 .3750
7t16 38 UNZF-22 .060S .4651 .Ma. .414.41 .6646 .4375
wt 3 UNEV-21 .4618 .466A .0"6 .4766 .4816 .048 .N

WG6 24 NIUF-2B .5174 .5244 .0070 .8354 .a406 .0061 .5625
/ M NEF-2B .5799 .86 .0070 .5079 .60al .0O52 .60

11/16 26 NEF-2B .64M .6494 .0070 .604 .6656 .0062 .0575
3/4 U UNeF-23 .601w .7w7 .MS8 .7175 .M .O7 .75N
M/G 2 UNEF-28 .7154 .7662 .178 .780 .78157 .A7 .813

7/8 31 UNEF-21 .F80 .AM7 .A78 .-- .I .am6 .8750
25/16 3 UNKV-Ill .063 .AM A0m7 .9066 .9169 AM65 .AM

1 a UNEF-2B .9M .911 .06m5 . ,675 . 4 .MU AM L
1 1/16 15 NEF-2B 1.0024 1.0105 .0061 1.0264 1.0326 .0062 L.06
11/8 1s NEF-2B 1.0649 1.0730 .0061 1.0889 1.0961 .O062 1.1260

1 3/16 18 NEF-2B 1.1274 1.1385 .0061 1.1514 1.1577 .003 1.1875
11/4 18 NEF-2B 1.1899 1.1980 .0081 1.2139 1. 22}2 .0063 12600
1 /16 15 NEF-2B 1.2582 1.2w. .0081 1. 27•4 1.2U7 .0063 1.3125
1 3/9 1i NEF-2B 1.3149 1.3230 .0061 1.3369 1.3452 .0063 1.3750
17/16 1 NEF-2B 1.3774 1.3888 .0061 1.4014 L14079 .0065 1.4375

1 1/2 18 NEF-2B 1. 439 1.4480 .0061 L4639 L 4704 .0066 1.M000
1 9/16 i8 NEF-2B 1.804 1.8105 .0061 1.8268 LS9 .oo06 1.8625
1 8/8 1i NEF-2B 1.a4m 1.3730 .00l 1.85M 1.8964 .006 1.6a0
1 11/16 is NEF-2B 1.6274 1.638a . owl 1.6514 LG600 .0AM6 L6875

I The values In this table are based on a length of engagemet equal to 9 pitches, and piteh diameter tolerances are taken from ABA B1.1-1949 step tables.
t T'7he maimum n ajor diameter of the intern a ma e by adn .7939,(=.1112H, table XV.1) to the ,maimum pitch diameter of

internal thread. This ma ium diameter Is not controlled by ges but by the form of the t•reading tool.
NoT.--For sizes larger than 1 11/16 inch. use the 16-thread series. See table XV.34.
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TaMAu XV. 23.-Limit. of us, eanra-flns thread serie, extre al threads, ci..s 3A

UNEF--3A and NEF-3A

Desigation External thread limits of sizeI

Major diameter Pitch diameter

per inch symbol Limits .imIt. diameter,
ToleanceTolerance re.

Max Min Max Mtn

1 2 3 4 6 6 7 8 9 10

is. in. in. in. in. in. Ei. in.
1/4 32 NEF-3A 0.2500 0.2440 0.0060 0.2297 0.2273 0.0024 0.2117
5/16 32 NEF-3A .3125 .3065 .0060 .2922 .28 .004 .2742
3/8 32 NEF-3A .3750 .3690 .0060 .3547 .3522 .00M .3
7/16 28 UNIF-IA .4371 .4310 .006 .4143 .4116 .6V7 ,Am.
1/1a 2B UNEI-$A .806 ,415 .006 .4768 .4740 .A ."a

9/16 24 NEF-3A .6625 .55w3 .0072 .5354 .5325 .0029 .5114
N/8 24 NEF-3A .6250 .6178 .0072 .5979 .5049 .0030 .573
11116 24 NEF-3A .6875 .6803 .0072 .604 .6674 .A0M .6364
3/4 20 UNEF-3A .750 .7419 .0081 .7175 .7142 ,6w ,R7
13/16 20 UNeF-3A .81s5 .8044 .001 .7800 .7767 .*8 .7112

7/8 20 UNEF-4A .8750 .8669 .w1 .842 .Am .8 .w137
15/16 20 UNEF-SA .375 .w"4 .Awl. .15 .9016 .6m4 .62

1 20 UNEF-3A L.0000 . "1i .0061 .9675 .3641 .04 .UK87
1 1/16 18 NEF-3A 1.0626 1.0538 .0087 1.0264 1.0228 .0036 .9943
1 1/8 18 NEF-3A 1.1250 1.1163 .0087 1.0689 1.0853 .0036 1.086

1 3/16 18 NEF-3A 1.1876 1.1788 .0087 1.1514 1.1478 .0036 1.1193
1 1/4 18 NEF-3A 1.2500 1.2413 .0087 1.2139 1.2103 .0036 1.1818
1 5/16 18 NEF-3A 1.3125 1.3038 .0087 1.2764 1.2728 .0036 1.2443
1 3/ 18 NEF-3A 1.3750 1.3663 .0087 1.3389 1.3353 .0 O6 1.3068
1 7/16 18 NEF-3A 1.4375 1.4288 .0087 1.4014 1.3977 .0037 1.3603

1 1/2 18 NEF-3A 1.5000 1.4913 .0087 1.4639 1.4002 .0037 1.4318
1 9/16 18 NEF-3A 1.5625 1.5w38 .0087 1.5264 1.5227 .0037 1.4943
1 5i 18 NEF-3A 1.6250 1.6163 .0087 1. 6M9 1. 862 .0037 1.5,68
1 11/16 18 NEF-3A. 1.6875 1.6788 .0087 1.6514 1.6476 .008 1.6193

I The values in this table are based on a length of engagement equal to 9 pitches and pitch diameter toleranoes are taken from ASA B1.1-1949 step tables.
I Maximum minor diameter corresponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be.

determined by subtracting 0.6496(--3/4H, table XV.1) from the minimum pitch diameter of the external thread. This minimum diameter Is not
controlled by gages but by the form of the threading tool.

Nov.- For sizes larger than 111/16 inch. use the 16-thread series. See table XVM.3.
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TABuzu XV.24t-Limite of use, eatra-Asse thread em.., isaermal thread#, classa 3B
UNEF-3B and NEF-SB

DaiUtn intemra thread lmitsof aim A

Mino diameter Pitch diameter

Ws Thr& LMor
par inch symbol Tolerance _________ mimn

Mmi NEW Min Max

1 2 3 4 5 6 7 8 9 10

is, is. K in. In. is. i. i.
1/4 32 NP-3D 0.2162 0.2229 0.0067 0. 7 0.232 0.0051 0.250
P6 2 NIF-3B .2?87 .2847 .000 .290 .2053 .0051 .3125

32 NIPF-3B .3412 .349 .0057 .3547 .3S80 .003 .3750
7i16 3 UNICF-3 .86 .4NI .006U .4142 .4178 :005 .437S
1A so UNIV-3B .4U18 .467" ."a6 .4AM3 .48" .00M6 .WO0

9/16 24 NIP-3D .5174 .5244 .0070 5384 .5392 .066 .AM25
5/3 24 NIF-3D .8579 .580 .0070 .Awn1 .601.0A .6=50
11/16 24 NIF-3B .K .60494 .0070 .600 .66043 .0089 .6675
14 30 UNIV-3D . .76M7 .07W .7175 .7218 .. 0613 .7540

1216 31 UNEI-B .7734 .7662 .00S .73T0 .7643 .0043 .8126

7/3 2 UJNIV-38 .an60 .325? .06$ .645 ."4a8 .040 .37AM
1WI M UNZF-3D .8a"4 .8512 . S .9w UK . 044 .1375

I 36 UNZI-3B .A168 .937 .W0S7 .1675 .9719 .0044 L06"
1 1/16 18 NEF-3B 1.0021 1.0106 .0031 1.0264 1.0610 .0046 1.0625
1.1/8 13 NIP-3B 1.0649 1.0730 .0031 1.0589 1.0985 .0046 11250

1 3/•6 18 NEP-3D 1.1274 1.1355 .001• 1. 1514 1.1561 .0047 1. 1875
11/4 13 NEF-3B 1.1899 1.1960 .0081 1.2139 1. 2186 .0047 1.2500
1 3/16 18 NEP-3B 1. 2M4 1.2605 .0061 1.2764 1.2611 .0047 1.3125
1 3/8 18 NIF-3B 1.3149 1. 320 .0061 1.3389 1.3436 .0047 1.3750
1 7/16 18 NEF-3B 1.3774 1. 385 .0081 1.4014 1.4062 .004 1.4375

1 1/2 1 NEF-3D 1.4399 1.4480 .0051 1.4039 1.4487 .0048 1.8000
19/16 18 NEF-3B 1. 804 1.5105 .0061 1.5254 1.8312 .0048 1.625w
15/8 18 NEF-3 1.85649 1.5730 .0081 1.508 19. a7 .0048 1.6250
1 11/16 18 NIF-3B 1 1.624 1.6358 .0081 1.6514 1.6563 .0049 1.6758

'The values In this table are based on a length of engagement equal to 9 pitches and pitch diameter tolerances are taken from A"A B1l.1-1949 step
tabMes.

2The maimum major diameter of the internal thread may be determined by adding 0.79p(-11/112H, table XV.1) to the maimum pitch
diameter of the internal thread. This maximum diameter Is not controlled by gages but by the form of the threading tool

Nom.-For aie lo then 1 11/16 Inch use the 16-threed series. See table XV.36



SorM-TAIea Stand ei 73

TAiLz XV.25.-L nmits of asi, 8-4hread series, extenal threads, ckm IA

8N-2A

D•els m Uxternel thread limits ofi du 1

Major diameter Pitch diameter

Th1emds Thrad Allow Minor di-
No pr nch symbol a M lit. querance Limits ameter,

Sa-
MAI Mb M Mi (1) () Max M

1 2 8 4 5 6 7 S 9 10 11 12 i

hn 6L is. in. in. in. 6L in. in. is. 1iS.I 1/8 a N-2h. 0.002 1.1229 1.17 M L1004 0.0150 0.0225 L0O17 L 00 0.009 0.9106
S114 8 N-2A .0021 1.2479 1.2129 1.2254 .0160 .0225 1.16ES 1.157 .0070 L .094

1 3/8 8 N-2& .0022 1.3728 1.3576 1.3503 .0150 .0225 L 216 1. 2844 .0072 1.2194
1 1/2 8 N-2A .0012 1.4978 1.4824 1.4753 .0150 .0225 L4166 1.4069 .0073 1.3444
1518 8 N-2& .0022 1.6228 GM 078 L1.60 .0160 .0225 1.5416 1.6342 .0074 1.4694

1 3/4 8 N-2A .0023 1.7477 1.7327 1.7252 .0150 .0275 1. G66 1.6590 .0075 1.5M43
17/8 8 N-2A .0023 1.877 1.8577 L8502 .0150 .0225 L 7915 1.7838 .0077 1.7193
2 8 N-lA .0023 1.9077 1.9827 1.9752 .0150 .0A 5 1.9165 1.907 .008 1. 844
21/8 8 N-2A .0024 11226 11076 11001 .0150 .0225 10414 1 033 .0079 1.9602
2114 8 N-lA .0024 12478 12326 12251 .0150 .0=225 16 1156 .0080 10942

2 1/2 8 N-2& .0024 1.4976 1426 2.4751 .0150 .0225 14164 14092 .0082 12442
23/4 8 N-•A .0025 17475 2 7325 2.7250 .0150 .0225 2. 1 2. 610 .0083 1 941
3 8 N-lA .0026 19074 1962 19749 .0150 .0225 1.9162 19077 .0085 18440
3 1/4 8 N-2A .0026 & 2474 2324 3. 2249 .0150 .0225 .. 1662 3. 1575 .0087 3. 040
31/2 8 N-2A .0026 &34974 &4804 3.4749 .0150 .0225 3.4162 3.4074 .0068 3.3440

33/4 8 N-UA .0027 &.7473 3.7323 3.7248 .0150 .0225 &6661 3.6571 .0090 3. 5M
4 8 N-2A .0027 9973 3.96M 3. 9748 .0150 .0225 3. 161 3.9070 .0091 3.8439
4 1/4 8 N-2A .0028 4.2472 4.2321 4.2247 .0150 .0225 4.1660 4.167 .009 4.09
41/2 8 N-2& .0028 4.4972 4.48n 4.4747 .0150 .0225 4.4160 4.4066 .0094 4.3438
43/4 8 N-2A .0029 4.7471 4.7321 4.7246 .0150 .0225 4.6659 4. 656 .0096 4.897

5 8 N-2A .0029 4.9971 4.9M21 4.9746 .0150 .0225 4.9159 4.9062 .0097 4.8437
61/4 8 N-2A .0029 5.2471 5.2321 5.2246 .0150 .022 &065 5.0561 .009 5.0037

51/ a N-2U .0030 &.4970 & 482 &.4745 .0150 .0226 &.4156 &.4059 .0099 &.3436
a3/ 8 N-UA .0000 & 7470 &.732D &.7245 .0150 .0225 &.6656 &.5556 .00 5.8966U
6 8 N-2 .000 5.9070 5. 9820 5.9745 .0150 .0225 &9158 &59056 .0102 &846

'The values in this table are based on a length or engagement equal to the nominal diameter.
'Maximum limits (columns 5, 10, and 13) are Increased by the amount of the allowance (column 4) for threads which are electroplated or have Coatings

of silmi thicknesses.SFor semifinished and finished screws and bolts, threaded portion only.
4 For unfinished hot rolled material, threaded portio only.
'Maximum minor diameter corresponding to a rounded root contour (but which Is not a gage dimension). The minimum minor diameter may be

determined by subtracting 0.0812 Inch from the minimum pitch diameter of the external thread. This minimum diameter Is not controlled by gages but
by the form or the threading tool.

No•z.-The 1"-8 sale is In the coarse thread series, table XV.11.
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TADzm XV.26.-Limi*l of size, 8-aread seres, interwil threads, cia., SB

8N-2B

Daatkm Interna thread limits of size I

Minor diameter Pitch diameter

-tread s T M atL spar inch symbol Limits Limits dianeter,
T-o - Tolerance .. Toleace min"

Min Max Min Max

1 2 3 4 5 6 7 8 9 10

In. il. in. is. Ix. ft. in. in. C
1 1/8 8 N-2B 0. M87 1.0047 0.0150 1.0438 1. 0528 0. 000 1.1250
1 1/4 8 N-2B 1.1147 1. 1297 .0150 1. 1688 1.1780 .00A 2 1. 2500
1 3/8 8 N-2B 1.2397 1.2547 .0150 1.2938 1.3031 .009A 1.3750
1 1/2 8 N-2B 1.3647 1.37M7 .0150 1.4188 1.4283 .0096 1.5000
1 5i8 8 N-2B 1.4807 1.5047 .0150 1. 5438 1.535 .oD07 1.8am

1 3/4 8 N-2B 1.6147 1.6297 .0150 1.6O88 1.6786 .0096 1.7500
1 7/8 8 N-2B 1.7397 1.7547 .0150 1.7938 1.8038 .0100 1.8750
2 8 N-2B 1.8647 1.8797 .0150 1.9188 1.9289 .0101 2.0000
21/8 8 N-2B 1. 897 z.047 .015A o 10438 z 0540 .0102 2 1250
21/4 8 N-2B 1.1147 2.1297 .0150 2.1688 2. 172 .0104 2 W00

21/2 8 N-2B 2.3647 2.3797 .0150 2.:188 2.4294 .0106 2.1500
23/4 8 N-2B 16147 2.62D7 .0150 2.z68 2.6796 .0108 2.75W0
3 8 N-2B 1.8647 2.8797 .0150 19188 2.929z .0111 3.0000
3 1/4 8 N-2B 3.1147 3.1297 ,0150 3.1688 3.1801 .0113 3.2500
3 1/2 8 N-2B 3.3647 3.3797 .0150 3.4188 3.4303 .0115 3.5000

3 3/4 8 N-2B 3.6147 3.6297 .0150 3. O8 3.6805 .0117 3.7500
4 8 N-2B 3.8647 3.8797 .0150 . 9188 3. 307 .0119 4.0000
4 1/4 8 N-2B 4.1147 4. 1297 .0150 4. 1O88 4. 1809 .0121 4.250D
4 1/2 8 N-2B 4.3647 4.37M7 .0150 4.4188 4.4310 .0122 4.5000
4 3/4 8 N-2B 4.6147 4.6297 .0150 4.6688 4.6812 .0124 4.7500

5 8 N-2B 4.8647 4. 8797 .0150 4.9188 4.9314 .0126 5.0000
5 1/4 8 N-2B & 1147 5.1297 .0150 5.1688 5. 1815 .0127 5.2500
5 1/2 8 N-2B 5. 3647 5.3797 .0150 5. 4188 5. 4317 .0129 &5000
53/4 8 N-2B 5.6147 5.6207 .0150 5.&6 5. 6818 .0130 5. 7500
6 8 N-2B 5. 8647 5.8797 .0150 5. 188 5. 932 .0132 6. 0000

'The values in this table are based on a length of engagement equal to the nominal diameter.
'The maximum major diameter of the internal thread may be determined by adding 0.0992 inch to the maximum pitch diameter of the internal thread

This maximum diameter Is not controlled by pgeSa but by the form of the threading tool.

Nom.-The 1"-8 size is in the coarse thread series, table XV.12.
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TABLE XV.27.-Lmii of size, 8-thread series, external threads, clas SA

8N-3A

Designatkm External thread limits of sizeo

Major diameter Pitch diameter
mao. reaiMinor

size Limits Limits diameter,per inch symbol Tolerance - Tolerance . s
___ __ __ __ ___ _ __M __ hi axMMa Min Mal min

1 2 3 4 5 6 7 8 9 10

ha. in. in. in. in. in. in. In.
11/8 8 N-3A 1.1250 1.1100 0. 010 1.0438 1.0386 0.0052 0.9716
11/4 8 N-3A 1.2500 1.2350 .0150 1. 168 1. 1635 .0053 1.0966
I " 8 N-3A 1.3750 1.36M0 .0150 1.2938 1.2884 ,0054 1.2216
11/2 8 N-3A 1. 5000 1. 4850 .0150 1.4188 1.4133 .0055 1.3466
1 /8 8 N-3A 1. 6250 1.6100 .0150 1. 5438 1.5382 .0056 1.4716

13/4 8 N-3A 1. 700 1.7350 .0150 1. 6688 1.6632 .0056 1.5966
17/8 8 N-3A 1.8750 1.8600 .0150 1. 79•8 1.7881 .0057 1.7216
2 8 N-IA 210000 1.9850 .0150 1.9188 1.9130 .0058 1.8466
21/8 8 N-3A 11250 2.1100 .0150 2.0438 2.0379 .0059 1.9716
21/4 8 N-3A 2.2500 2. 230 .0150 2.1688 2 1628 .0060 10966

21/2 8 N-aA 1500 14850 .0150 2.4188 2.4127 .0061 2.3466
23/4 8 N-3A 27500 17350 .0150 16688 16626 .0062 25966
3 8 N-3A 3. 0000 2.98W0 .0150 19188 19124 .0064 1 846W
31/4 8 N-3A & 2 & 2350 .0150 3. 1688 3. 16 .0065 3.0966
31/2 8 N-3A 3.5000 3m 4850 .0150 3 4188 3. 412 . (0•66 3. 3466

3 3/4 8 N-3A 3. 7500 3.7350 .0150 3.6018 . 6621 .0067 3. 5966
4 8 N-aA 4.0000 &. 950 .0150 3.9188 3.9120 .0068 3.84W6
41/4 8 N-3A 4.2500 4. 230 .0150 4.1688 4. 1618 .0070 4. 0966
41/2 8 N-A 4.00 4. 4850 .0150 4. 4188 4. 4117 .0071 4.3466
43/4 8 N-4A t 4.7300 4. 730 .0150 4. 6688 4. 6616 .0072 4. 5966

5 8 N-3A 5. 0000 4. 8W0 .0150 4. 9188 4. 9116 .0072 4. 846
51/4 8 N-3A & 2500 & 2350 .0150 & 1688 5.1615 .0073 5.0966
51/2 8 N-3A &5000 5. 4850 .0150 & 4188 5. 4114 .0074 5. 3466
53/4 8 N-3A 5.7500 5.73W .0150 5.6688 5.6613 .0075 5.5966

SN- 6. 0000 &9850 .0150 5.9188 & 9112 .0076 5.84&6

I The values in this table are based on a length of engagement equal to the nominal diameter.
a Maximum minor diameter corresponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be

determined by subtracting 0.0012 inch from the minhaum pitch diameter of the external thread. This minimum diameter Is not controlled by gages
but by the form of the threading tool.

NoTz.-The 1"-8 size is in the coarse thread series, table XV.I&

892646"--1-----4
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TAmLz XV.28.-Limile of uize, 8-thread series, internal threads, cla.. 3B

8N-3B

Desigratlm Internal thread limits of size I

Minor diameter Pitch diameter

WON Threads Thread Limits Limits daor,
per Inch symbol imits Tolerance Tolerance min 3

Mil Max Mlin Max

1 2 3 4 5 6 7 9 10

in. in. in. is. in. in. in. in.
1 1/8 8 N-3B 0. 9w7 1.0047 0.0150 1.0438 1.0505 0.0067 1.1250
1 1/4 8 N-3B 1. 1147 1.1297 .0150 1.1688 1.1757 .wm 1.25W
13/8 8 N-3B 1.237 1.2547 .0150 1.2938 1.3008 .0070 1.3750
11/2 8 N-3B 1.3647 1.3797 .0150 1.4188 1.4250 .0071 1.5000
1 8 N-31 1.4897 1.5047 .0150 1.5438 1.5510 .0072 1.6250

1 3/4 8 N-3D 1.6147 1.69S7 .0150 1.6688 1.6762 .0074 1.7500
1 7/8 8 N-3B 1.7397 1.7547 .0150 1.7938 1.8013 .0075 1.8750
2 8 N-3B 1.8647 1.8797 .0150 1.9188 1.9264 .0076 10000
21/8 8 N-3B .1 I97 10047 .0150 10438 2.0515 .0077 21250
2 1/4 8 N-313 11147 11297 .0150 1688 11766 .0078 212500

2 1/2 8 N-311 13647 13797 .0150 14188 21428 .0080 15000
23/4 8 N-3B 16147 16297 .0150 2-6588 16769 .0081 2.7500
3 8 N-3B 18647 28797 .0150 19188 19271 .0063 &0000
3 1/4 8 N-3D 3.1147 3.1297 .0150 3.1 8 3.1772 .0084 3.2500
31/2 8 N-3B 3.3647 3.3797 .0150 3.4188 4274 .0066 3.5050

33/4 8 N-3B & 6147 3.6297 .0150 3. 688 3.6776 .0088 3.7500
4 8 N-3D 3.8647 3.8797 .0150 3.9188 3.9277 .0069 4.0000
4 1/4 8 N-3B 4.1147 4.1297 .0150 4.1688 4.1778 .0090 4.2500
4 1/2 8 N-3B 4.3647 4.3797 .0150 4.4188 4. 4280 .00 2 4.5000
4 3/4 8 N-3B 4.6147 4. 62•97 .0150 4C6688 4.6781 .0093 4. 7500

5 8 N-3B 4.8647 4.8797 .0150 4.9188 4.9282 .0094 5.0000
5 1/4 8 N-3D & 1147 f. 1297 .0150 5.1688 5.1783 .0095 5.2500
5 1/2 8 N-3B &.3647 5.3797 .0150 5.4188 . 4285 .0097 5. 500
53/4 8 N--3D &.6147 5.6297 .0150 5.6698 &.6786 .0098 . 7500
6 8 N-3B 5. 8647 5.8797 .0150 & 9188 . 9287 .0099 & 0000

'The values in this table are based on a lenth of en ment equal to the nominal diameter
'The naximum major diameter of the internal thread may be determined by adding 0.0992 inch to the maximum pitch diameter of the internal thread.

rhis maximum diameter is not controlled by gages but by the form of the threading tooL

NoTK.-The 1"-8 size Is In the coase thread series, table XV.14.
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TABLZ XV.29.-Limits of size, lB-thread series, external threads, class BA

12UN-2A and 12N-2A

Desgnatl�u E•Eternal thread limits of size t I

Major diameter Pitch diameter
Th d T d Aiw e Minor

Size pThreads Thresd Limits Limits Tolerance diameterper inch symbol Tolerance refa.

Max Min Max Min

1 2 3 4 5 6 7 8 g 10 11

in. in. in. in. in. in. In, in. in.
11/16 12 UN-2A 0.0017 1.0606 1.0494 0.0114 LOW7 1.0010 0.9007 0.9681
1 3/16 12 UN-2A .0017 1.1858 1.1744 .0114 1.1317 1. 125 .0058 L06
1 5116 12 UN-2A .0017 1.3108 1. 2994 .0114 1.2567 1.250 .4068 1. 206
1 7/16 12 UN-2A .0018 1.4357 1.4243 .0114 1.3916 1.3757 .200 L3335
1 5/8 12 N-2A .0018 1.6232 1.6118 .0114 1.501 1.56.32 .0050 1.5210

1 3/4 12 UN-2A .0018 1.7482 1.736B .0114 L641 L6881 .0060 L6460
1 7/8 12 N-2A .0018 1.8732 1.8618 .0114 1.8191 1.8131 .0060 1.7710
2 12 UN-2A .0018 1.9982 1.9868 .0114 1.9441 1.9380 .0061 1.8960
2 1/8 12 N-2A .0018 2. 1232 2.1118 .0114 2.0691 2.0630 .0061 2.0210
2 1/4 12 UN-2A .0018 2.2482 2.23 .0114 2.1S41 2.1 88 .0061 2.1460

23/8 12 N-2A .0019 2.3731 2.3617 .0114 2.3190 2.3128 .0062 2.2709
2 1/2 12 UN-2A .0013 2.4981 2.4867 .0114 2.4440 2.4378 .0062 2.369
25/8 12 N-2A .0019 2.6231 2. 6117 .0114 2.56W0 2.5628 .0062 2.5209
2 3/4 12 UN-2A .0019 2.7481 2.7367 .0114 2.6940 2.6878 .0062 2. 640
2 7/8 12 N-2& .0019 2.8731 2.8617 .0114 2.8190 2.8127 .0063 2.7709

12 UN-2A .0019 2.991 2.98"7 .0114 2.9440 2.9377 .0063 2.895
1/8 12 N-2A .0019 3. 1231 3.1117 .0114 3.0690 3.0627 .0063 3.0209

3 1/4 12 UN-2A .0019 3.2481 3.2367 .0114 3.1940 3.1877 .0063 3.1453
3 3/8 12 N-2A .0019 3.3731 3.3617 .0114 3.3190 3.3126 .0064 3.2709
3 1/2 12 UN-2A .0019 3.4981 3.4867 .0114 3.4440 3.4376 .0064 3.3960

3 5/8 12 N-2A .0019 3.6231 3.0117 .0114 3.5690 3.5628 .0064 1.5209
3 3/4 12 UN-2A .0019 3.7481 3.7367 .0114 3.&640 3.6876 .0064 3.645
3 7/8 12 N-2A .0090 3. 8730 3.8616 .0114 3.8189 3.8124 .0065 1.7708
4 12 UN-2A .0020 3.9980 3.S66" .0144 3.943" 3.9374 .0065 5.896

4 1/4 12 UN-2A .0020 4.2480 4.2366 .0114 4.1933 4.1874 .0065 4.1418
4 1/2 12 UN-2A .0020 4.4980 4.4866 .0114 4.443, 4.4374 .0065 4.368
4 3/4 12 UN-2A .0020 4.7480 4.7366 .0114 4.69"3 4.6872 .0067 4.64U
5 12 UN-2A .0020 4.9980 4. 966 .0114 4.S43W 4.9372 .0067 4.8W8

5 1/4 12 I UN-2A .0020 5.2480 5.2366 I .0114 5.1933 5.1872 .0067 5. A4S
5 1/2 12 UN-2A .0020 5.4980 5.4866 .0114 5.4439 5.4372 .0967 5.36
5 3/4 12 UN-2A .0021 5.7479 5&7365 :0114 5.698 5.6860 ,.3 5.6457
6 12 UN-2A .0021 5.3979 L.9865 .0114 .9438 5. 9369 .009 58167

'-he values in this table are based on a length of engagement equal to 9 pitches, and pitch diameter tolerances are taken from ABA B1.1-1949 step tables.
4aximum limits (columns 5, 8, and 11) are Increased by the amount of the allowance (column 4) for threads which are electroplated or have coatings of

similar thicknesses.
3 Maximum minor diameter corresponding to a rounded root contour (but which is not a Iage dimension). The minimum minor diameter may be

determined by subtracting 0.0541 inch from the minimum pitch diameter of the external thread. This minimum diameter is not controlled by gages but by
the form of the threading tool.

NOTr.-Fo: sixes less than 1 1/16 inch and for intermediate sizes from 1 1/16 to 1 5/8 inch. see the fine thread series, table XV.17.
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TABLz XV.30.-Limits of size, 12-thread series, internal threada, class 2B

12UN-2B and 12N-2B

Designation Internal thread limits of size I

Minor diameter Pitch diameter

Threads Thread iMajor
Was pereinch symbol Limits Limits diameter,per Ich sybol rin ITolerance Tolerance

Min Max Min Max

1 2 3 4 5 6 7 9 10

in. in. in. in. in. in. in. in.
1 1/16 12 UN-2B 0.1723 0.9823 0.0100 1.0084 1.0158 0.0074 1.065
1 3/16 12 UN-28 1.0973 1.1073 .0100 1.1334 1.1409 .0075 1.1875
1 5/16 12 UN-28 1.=3 1.2323 .0100 1.2584 1.2659 .0075 1.3125
1 7/16 12 UN-28 1,3473 1.3573 .0100 1.3834 1.3910 .0076 1.4375
1 5/8 12 N-2B 1.5348 1. 5448 .0100 1.55709 1.5785 .0076 1.6250

1 3/4 12 UN-28 !. 6JK98 !.6698 .0100 1.6959 I.7037 .0078 1.7500
1 7/8 12 N-213 1.7848 1. 7948 .0100 1. 8209 1.8287 .0078 1.8750
2 12 UN-28 1. 9098 1.9198 .0100 1.9459 1.9638 .0079 2.0000
2 1/8 12 N-2B 2. 0348 2.0448 .0100 2.0709 2.0788 .0079 2.1250
2 1/4 112 UN-2B 2.1598 2.1698 .0100 2.1969 2.2038 .0079 2.2500

2 3/8 12 N-2B 2. 2848 2.2948 .0100 2.3209 2.3290 .0081 2.3750
2 1/2 12 UN-2B 2.4098 2.4198 .0100 2.4459 2.4540 .0081 2.5000
2 5/8 12 N-2B 2.5348 2.5448 .0100 2. 5709 2.5790 .0081 2.6250
23/4 12 UN-2B 2. 6598 2. 6698 .0100 2.6959 2.7040 .0081 2-7500
2 7/8 12 N-2B 2.7848 2.7948 .0100 2.8209 2.8291 .0082 2.8750

3 12 UN-2B 2. 9098 2.9198 .0100 2.9459 2.9641 .0082 3. 0000
3 1/8 12 N-2B 3. 0348 3.0448 .0100 3.0709 3.0791 .0082 3.1250
3 1/4 12 UN-2B 3,1598 3.1698 .0100 3.1969 3.2041 .0082 3. 2500
3 3/8 12 N-211 3.2848 3.2948 .0100 3.3209 3.3293 .0084 3.3750
3 1/2 12 UN-23 3.4098 3.4198 .0100 3.4459 3.4543 .00"4 3.5000

3 .5/ 12 N-213 3.5348 3.5448 .0100 3. 5709 3.5793 .0084 3.6250
3 3/4 12 UN-2 3. 6598 3.6698 .0100 3. 6959 3.7043 .0084 3.7500
3 7/8 12 N-2B 3.7848 3. 798 .0100 3.8209 3.8294 .0085 3.8750
4 12 UN-2B 3.90M 3.9198 0100 3.9459 3.9544 .0085 4.0006

4 1/4 12 UN-2B 4.1598 4.1698 .0100 4.1959 4.2044 .0085 4.2500
4 1/2 12 UN-23 4.4098 4.4198 .0100 4.4459 4.44544 .0085 4.W000
4 3/4 12 UN-2D 4.6598 4.6698 .0100 4.6959 4.7046 .0087 4.7500
5 12 UN-2B 4.198 5. 9198 .0100 4. 1969 5.2946 .0087 5.2000

12 UN-2D 4.1598 5.1698 .0100 5.1959 5.2G46 .0087 5.2500

5 1/2 12 UN-23 5.4098 5.4198 .0100 5.4459 5.4546 .0087 5.5060
53/4 12 UN-2B 5.6598 5. 6698 .0100 5.6959 5. 7049 .0090 5.7500
6 12 UN-2B 5. 9098 5.9198 .0100 5. 9459 5. 9649 .0090 6.0000

3 The values In this table are based on a length of engagement equal to 9 pitches and pitch diametet tolerances are taken from ASA B1.1 -1949 step tables.
s The maximum major diameter of the internal thread may be determined by adding 0.0662 Inch to the maximum pitch diameter of the internal

thread. This maximum diameter is not controlled by gages but by the form of the threading toos.

NoTE.-For sizes less than 1 1/16 inch and for intermediate sizes from 1 1/16 to 1 5/8 inch, see the fine thread series, table XV.18
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TABLE XV.31.-Limits of size, 12-thread series, external threads, class SA

12UN-3A and 12N-3A

Designation External thread limits of sizeI

Major diameter Pitch diameter
Threads Thread Minor

si p ich sy l Limits Limits diameter.sTolerance Tolerance ref. 0

Max Mini Max Min

1 2 3 4 5 7 8 9 10

in. in. in. in. in. in. in. in.
11/16 12 UN-3A 1.0625 1.0611 0.0114 1.0094 1.0042 0.0042 0.60
13/16 12 UN-3A 1.1875 1.1261 .0114 1.1334 1.1291 .0043 1.063
1 5/10 12 UN-IA 1. 3125 1.3011 .0114 1.258 L 2541 .0043 1.2103
17116 12 UN-3A 1.4817 1.4261 .0114 L 3834 1. 3790 .0044 1.3351
15/8 12 N-3A 1.250 1.6136 .0114 1.5709 1.5665 .0044 1.5228

13/4 12 UN-3A 1.7500 1.7386 .0114 1.60951 1.6914 .0045 . 6478
1 7/8 12 N-3A 1.8750 1.86.36 .0114 1. 8209 1.8164 .0045 1.7728
2 12 UN-3A 2.lo0w 1. 986 .0114 1. 450 L 0414 .0045 1.8078
21/8 12 N-3A 2.1250 2.1136 .0114 Z 0709 10664 .0045 10228
21/4 12 UN-3A 2. 2500 2.2386 .0114 2.1930 2.1014 .0045 2.1478

23/8 12 N-3A 2.3750 2,363 .0114 1 3209 2.3163 .0046 2. 2728
21/2 12 UN-3A 2.5000 2. 4886 .0114 2.4459 2. 4413 .0046 2.3 78
25/8 12 N~-A 21250 6.0136 .0114 15709 2.56N3 .0046 15228
23/4 12 UN-3A 2. 7500 2.7386 .0114 2.6960 2.60113 .0046 2. 6478
27/8 12 N-3A 28750 2. 863 .0114 2.8209 218162 .0047 17728

3 12 UN-3A 3.0000 2.9886 .0114 2.9459 2.9412 .0047 2.8978
31/8 12 N-3A 3.1250 3.1136 .0114 3 0709 3.0662 .0047 3.0228
31/4 12 UN-3A 3.2500 3.2386 .0114 3.1969 3.1912 .0047 3.1478
33/8 12 N-3A 3.3750 3.3636 .0114 3. 3209 3.3161 .0048 3,2728
3 1/2 12 UN-3A 3.50W0 3.4886 .0114 3.44U s.4411 .0048 3. 3M8

35/8 12 N-SA 3.6250 3.6136 .0114 3.5709 &. 561 .0048 3.5228
33/4 12 UN-3A 3.7500 3.7386 .0114 3.6969 3.6911 .0048 3.6478
37/8 12 N-3A 3.8750 3.8636 .0114 3.8209 3.8160 .0049 3.7728
4 12 UN-3A 4.0000 3.9W6 .0114 3.6459 3.9410 .0040 3.8978

41/4 12 UN-3A 4.2500 4.2386 .0114 4.1950 4.1910 .0049 4.1478
41/2 12i UN--3A 4.500 4.4886 .0114 4.4450 4. 4410 .0040 4.3978
43/4 14 UN-3A 4.7500 4.7386 .0114 4.6960 4.6909 .0060 4.6478
5 12 UN-3A 5.0000 4.9W86 .0114 4.9459 4.940M .0060 4.3078

51/4 12 UN-3A L 2500 5.2386 .0114 5.1969 5.1300 .0060 5.1478
51/2 12 UN-3A 5.5000 5.486 .0114 5.4409 5.4409 .0060 5.378
53/4 12 UN-3A 5.7500 5.7386 .0114 5.6960 5.6907 .002= 5.6478
6 i 12 UN-3A 6.0000 1 .9886 .0114 5.1450 5.0407 .002 5.8973

I The values in this table are based on a length of engagement equal to 9 pitches and pitch diameter tolerances are taken from ASA B1.1-1949 step
tables.2 

Maximum minor diameter corresponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be
determined by subtracting 0.0541 inch from the minimum pitch diameter of the external thread. This minimum diameter is not controlled by gages
but by the form of the threading tool.

NoTn.-For simes less than 11e inch and for intermediate sixes from 1I 4 to1% Inch, aee the fine thread series, table XV.19.
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TABLB XV.32.-Limita of sze, 12-4hread series, internal threads, class 3B

12UN-3B and 12N-3B

Deslgnation Internal thread limits ot size a

Minor diameter Pitch diameter

z Threads Thred Limits Limits diameter.per Inch symbol Tolerance Tolerance min I

Min Max Min Max

1 2 3 4 5 6 7 8 9 10

is.Jr. in. in. I n. in. in. in,
I 1116 12 UN-38 0. 72 0. an2 0.0100 L0084 I. O1a 0.0065 L 062
13/16 12 UN-38 L.0973 L 1073 .0100 1.1334 L 1390 .0056 1.1875
1 5/16 12 UN-3D 1.2222 Ln23 .0100 1.2584 L 2640 .006 L315
1 7/16 12 UN-3D 1.3473 L 3573 .0100 1.3 34 L 3991 .0067 14375
1 3/8 12 N-3B 1. w" 1.5448 .0100 1.5709 1.5706 .0057 1 6250

13/4 12 UN-3D 1.6an 1.6698 .0100 L 6959 1.7017 .0068 1.7500
1 7/8 12 N-3B 1.7848 1. 7948 .0100 1. 8200 1.8267 .0058 1.8750
2 12 UN-3D 1. 00 1.918 .0100 1. 945B 1.9518 .0069 2. 0000
21/8 12 N-3B 20348 10448 .0100 2.0709 2.0768 .0059 21250
21/4 12 UN-3D 2.1598 2. ISM .0100 2. 969 2.2018 .0069 2.2500

2 3/8 12 N-3B 2.2848 12948 .0100 13209 2.3269 .0060 2.3750
2 1/2 12 UN-3D 2.4098 2.4198 .0100 2.445U 2.4519 . 00N 2.5000
2 5/8 12 N-3B 25348 2.5448 .0100 2.5709 25769 .0060 2.6250
2 3/4 12 UN-3D3 2.6598 2.x 69 .0100 2.6959 2. 7019 .0060 2.7500
27/8 12 N-3B 27848 2. 7948 .0100 18209 28271 .0062 18750

3 12 UN-3D 2.90N8 2.9198 .0100 2.9459 2. 951 .0062 3.0000
3 1/8 12 N-3B & 0348 3. 0448 .0100 & 0709 3.0771 .0062 3.1250
3 1/4 12 UN-3D 3.1598 3.1698 .0100 3.1959 3.2021 .0062 3.2500
3 3/8 12 N-3B 3.2848 3.2948 .0100 3.3209 3.3272 .0063 3.3750
3 1/2 12 UN-3D 3. 406 3.4198 .0100 3. 4459 3.4522 .0063 3. 5000

3 5/8 12 X-3B & 5348 3.5448 .0100 3.5709 3.5772 .0063 3.6250
3 3/4 12 UN-3D 3. 6558 3.6618 .0100 3. 695 3. 702 .0063 3 7500
3 7/8 12 N-3B 3.7848 3.7948 .01-0 3.8209 3. 8273 .0064 3.8750
4 12 UN-3D & 9098 &39196 .0100 3.9459 &3 ,,2 .064 4.0000

4 1/4 12 UN-3D 4. 159 4.1698 .0100 4.1959 4.2022 .0064 4.2100
4 1/2 12 UN-3D 4.4098 4.4198 .0100 4.4459 4.452n .004 4.5W00
4 3/4 12 UN-3D 4.6598 4. 698 .0100 4.6959 4.7024 .0065 4.7500
5 12 UN-3D 4.9096 4.9198 .0100 4.945 4.9625 .0066 5.0000
51/4 12 U N-31 5.1596 5.1696 .0100 5.1959 5. 202 .0066 5. 2500
5 1/2 12 UN-3D 5.408 5. 4198 .0100 &.4459 &4525 .0066 5.5000
53/4 12 UN-3D B 656 L 66W .0100 & 059 L 7026 .0067 5.7500
6 12 UN-3D & 909L 59198 -100 .9459 LUX6 .0067 L.0000

a The values in this table are baWed on a length of engagement equal to 9 pitches and pitch diameter tolerances are taken from ASA B1.1-1949 step tables.
SThe maximum major diameter of the Internal thread may be determined by adding 0.0662 Inch to the maximum pitch diameter of the internal

thread. This maximum diameter is not controlled by gages but by the form of the threading tool.

NoTz.-For sizes less than l~ie Inches and for intermediate sizes from I14 to 1% inches, see the fine thread series. See table XV.20.
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TAzLz XV.33.-Limia of mie, 16-thread eries, external tAread,, clas SA

16UN-2A and 16N-2A

Designati• n External thread limits of size' I

Mao diameter Pitch diameter

8ira Threads Thread AloMb"~~sLmtsds tr
per inch symbol A Limits Limits di-ter,

Toleran• e Tolerance re(.

Ma Min Max Min

1 2 3 4 5 6 7 8 9 10 11

in. in. In. in. in. in. in. in. in.
13/4 16 UN-2A 6.6016 1. 7484 1.7390 .600 1.7078 L 7025 0.0063 L 717
1 13=16 16 N-2A .0016 1.8109 1.8015 .0094 1.7703 1.7650 .0053 1.7342
1 7/8 16 N-2A .0016 1.8734 1.8640 .0094 1.8328 1.8275 .0053 1.7967
151/16 16 N-2A .0016 1. 9• I. 9265 .0094 1. 893 L 8899 .0054 1.8592
2 16 UN-2A .416 LM4 1.1986 .0014 L9678 91 .0064 1117

2 1116 16 N'-22. .0016 2. 6O09 2.0515 .0094 2.020W 10149 .00M 1. 1 42
2 1/8 16 N-2A .0016 2.1234 2.1140 .0094 o0828 10774 .0054 2.0467
23/16 16 N-2A .0016 2.1859 2.176.5 .0094 2. 1453 11399 .0054 2. 1092
2 1/4 16 UN-2A .0016 2.2484 2.2390 .0094 2.2078 2.M26 .90M4 2.1717
25/16 16 N-2A .0017 13108 2.3014 .0094 2.7202 12647 .0055 2.%241

23/8 16 N-2A .0017 2.3733 2.3639 .0094 2.3327 2.3272 .0055 2.2W66
27/16 16 N-2A .0017 2.4358 2.4264 .0094 2.3952 13897 .0055 2. 3591
2 112 16 UN-2A .0017 2.4183 2.4889 .00H4 2.4577 & 45n .0065 2.4216
2 5/8 16 N-2A .0017 2.6233 2.6139 .0094 2.,5827 2.5772 .005 2.5466
23/4 16 UN-IA .0017 2.7483 2.7389 .0094 2. 7077 2 70n .0065 2.6716

27/8 16 X-2A2 .0017 2.8733 2.839 .0094 2.6327 2.8271 .0056 2.7966
3 16 UN-2A .0017 2.X93 2.9m .0094 2.9677 L9621 .e 2.0016
3 1/, 16 N-2A .0017 3.1233 3. 1139 .0094 3. 0827 3.0771 .0056 30466
3 1A4 16 UN-2A .0017 . 2483 3.2389 .004 3. 2077 3. 211 .0066 3.1716
3 3/8 16 N-2A .0017 &S3733 & 3639 .0094 3.3327 3.329 .0058 3.2N6

3 1.2 16 UN-2A .0017 3.4983 2.489 .004 3.4577 3.451& .0068 3.4216
3 5/8 16 N-2A .0017 3. 6233 3. 6139 .0094 3.5827 3. 5769 .0058 3. 5466
33/4 16 UN-2A .0017 3.7483 3. 7389 .004 3.7077 3.7019 .1W8 3.6716
3 7/8 16 N-2A .0018 3.8732 3. 838 .0094 3.8326 3.8267 .0059 3.7965
4 1i UN-IA .0018 3.962 3.9m88 .004 3.9674 3.9617 .0W6 3. 921

4 1/4 16 UN-2A .0018 4.2482 4.2388 .90H 4.2076 4.2017 .0869 4.1715
4 1]2 16 UN-2A .0018 4.4962 4. 4888 .00C 4.4176 4.4517 .0069 4.4215
43/4 16 UN-2A .0018 4.7482 4.7388 .0094 4.7076 4.711 .0061 4.6715
5 is UN-2A .0018 4.9SW 4.1688 .0094 4.9576 4.915 .0061 4. 9215

5 1/4 16 UN-IA .0018 248 5.2388 .0094 5.2076 6.2011 .0061 & 1715
5 1/2 16 UN--A .0018 5.4162 5.4888 .0094 5.4576 L 4515 .0001 5.4215
5 3/4 16 UN-IA .0019 S. 7481 &.7387 .0094 5. 7075 . 7013 .0M 5. 6714
6 16 UN-2A .0019 5.991 5.1687 .0094 1 L 167 1 6.9613 .0062 OLI4

'The values in this table are based an a length of engagement equal to 9 pitches, and pitch diameter tolerances are taken from ASA B1.1-1949 step tables.
2 Maximum limits (columns 5. 8, and 11) are increased by the amount of the allowance (column 4) for threads which are electroplated or have costings

of similar thicknesses.
3 Maximum minor diameter corresponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be

determined by xubtracting 0.0406 Inch from the minimum pitch diameter o( the external thread. This minimum diameter is not controlled by gages but
by the form of the threading tool

NoTs.-For sinee less than 13/4 inch, see the extra-fne thread series, table XV.21.
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TABLIC XV.34.-Limits of oize, 16-thread series, internal threads, ckw. RB

16UN-2B and 16N-2B

Designation Internal thread limits of sne I

Minor diameter Pitch diameter

-~ I MajoWsir Threads Thread Limits Liisdiameter,
per Inch symbolmn l Tolerance -,Tolerance mi'

Min Max Min MU

1 2 3 4 5 7 8 g 10

is. in. in. in. in. in. in. hI.
1 3/4 16 UN-2B 1. 63 LOS8 0.006 1.70T4 Lu13 9.1 1.7566
1 13/16 16 N-2B 1.7448 1. 733 .0085 1.7719 1.7788 .0069 1.8126
1 7/8 16 N-l1 1.8073 1.8158 .0085 1.8344 1.8413 .0000 L8750
1.1I16 16 N-2B 1. 868 1.8783 .0085 1.89a9 1.90M0 .0070 1.9375
2 16 UN-28 I•9Ml4 80 .M L644 .697W 2.4010

2 1/16 16 N-2B 1.948 w 1003 .0086 2.0219 102. 0 .AM0 106 5
2 1/8 16 N-2B 10673 o06w8 .0086 10844 2.0914 .0070 112. 0
23/16 16 N-2B 11196 21283 .0086 2.1409 .1539 .0070 11875
2 1/4 16 UN-28 .183 I118 .09A 12.04 2.21"4 .Am 2.259
2596 16 N-2l1 12448 12533 .0085 12719 2.2791 .0072 213125

2 38 16 N-2B 1 3073 13158 .0M 213344 13416 .0072 13750
27/16 16 N-2B 1 136 13783 .008 2.399 2.4041 .0072 14375
21/2 16 UN-ID L4323 14466 .008 M 4594 2.4666 .6"72 2.
20/8 16 N-2B 15673 2.5658 .0086 2 5844 2.5916 .0072 .6250
23/4 16 UN-I8 L62 &6W06 .006 L170H4 .716U .0672 L.750

27/8 16 N-2B 8073 28168 .0085 2.8344 2.8417 .0073 2.8750
3 16 UN-2D 28 2.8406 .9660 x.989 1.667 .697A 3.0080

S1/8 16 N-21 3.0573 3.0& 8 .0086 3. 0844 3.0917 .0073 3.1250
3 1/4 16 UN-2D .1823 . 1908 .0065 & 32d & 2167 .A 2"S
33/8 16 N-2B 3. 3073 3 3158 .0085 3. 3344 3. 3419 .0075 3.3750

a 1/ 16 UN-2D L4321 446 .&-mL .45% 3.406 .0075 3.5000
3 NS 16 N-2B & 5573 3. 5658 .0085 3. 844 3.5919 .0078 3.6250
33/4 16 UN-ID 2.68,3 &60 .0966 3.70d4 L.7169 .0075 3.750
37/8 16 N-2B 3.8073 & 8158 .0085 3.8344 &38420 .0076 3.8750
4 16 UN-B 3.406 .0&95 AM4 S.9670 .0076 4.O000

4 1/4 16 UN-28 4.1823 4.1908 .0088 4.201 4.2170 .694 4.20
4 !/ 16 UN-2D 4.4323 4.4408 .0068 4.45K 4.4670 .0076 4. S000
4 3/4 16 UN-28 4. 60= 4. 6GM .0665 4.7014 4.7173 .a67m 4.75
5 16 UN-28 4.93 I 4.9406 .0065 4.395 4.9673 .AM7 5.0000

5 1/4 16 UN-2B 5.13 5.1908 .085 5.294 5. 2173 .AM7 5210
5 sil 16 UN-28 L.432 L.448 .00•6 &.4584 5.41673 .A &SW
83/4 16 UN-2D 5.683 5.6908 ,066 L,704 L.7175 . ! L57800

6 is~1 UN-28 L=&WIMD4 LU5w IS 6 1aluseN-this tble -- 9406 .0065 5.958 5;.9678 .6081 56.0000

IThe values In this table m based on a length of engaement equal to 9 pitches, and pitch diameter tolerances are taken from ASA B1.1-1949 step tablesI The maximum major diameter o0 the Internal thread may be determined by adding 0.0496 Inch to the maximum pitch diameter of the internal thread
This maximum diameter Is not controlled by gges but by the form of the threading tool.

NoTL-For selse less than 1 3/4 inch see the extra-fe thred series, table XV.22.



Scre-TAread Standards 83

TABLE XV.85.-Limits of size, 16-thread series, external threads, class 3A

16UN-3A and 16N-3A

Designation External thread limits ofsize

Major diameter Pitch Diameter

Threads Thread -MinorThreadsh Threa Limits Limits diameter,sin pI Tolerance Tolerance nd.1
MIn Max min

M _ _ _ - - - _

3 4 5 6 7 8 9 10

in. in. in. in. ian. in. in. in.
13/4 14 UN-IA L760 1.7406 0.0014 L 701 1.7054 0.0040 L6733
113/16 16 N-4A 1.8126 1. 8031 .0004 1.7719 1.7679 .0040 1.73.8
17/8 16 N-3A 1.8780 1.8656 .0094 1.8344 L SM .0040 1.7W3
115/16 16 N-3A 1. 975 1. 921 .0094 1.890 W1.8929 .0040 1. 86•8
2 is UN-3A 2.9040 LIM .AM4 1.1164 1.1614 ,V40 1.923

2:/16 16 N-3A Z 06 2.10631 .0094 10219 20179 .0040 1.96O
2118 16 N-3A 2.1250 2.1156 .0094 210844 10604 .0040 210483
23116 16 N-3A 11875 11781 .0094 1140 11429 .0040 2.1108
21/4 i1 UN-IA 121 2. 4M .0094 2.20% 12114 .0040 2.1733
25/16 16 N-3A Z 3125 Z 3031 .0094 2.2719 12678 .0041 123W8

23/8 16 N-IA 13780 13656 .0094 2.3344 13303 .0041 12983
2 7/16 16 N-3A 2.4378 14281 .0004 2.399 13928 .0041 2.3608
2 112 16 UN-SA 2.X 0 2. 41"6 .0Am X.454 . 4513 .0041 2.A433
2 58 16 N-3A 2.6250 16156 .0094 15844 1580 .0041 15483
23/4 16 UN-3A &I=16 2.7406 .0094 X.7094 2.7063 .M0 2.6733

2 7/8 16 N-&A 18780 2.868 .0094 18344 1 830 .0042 2.763
3 1 UN-3A &3 e0 &. 6 .001 ,.114 2.112 .6042 2. 933
3 1/8 16 N-3A & 1250 & 1156 .0004 & 0844 3.0902 .0042 3.0483
3 1/4 Is UN-4A S. 2W0 & 246 .Am 3.2& 4 3.202 .0042 &31733
33/8 16 N-3A & 3780 3.3656 .0094 3.3344 &3301 .0043 3.29M3

3 1/2 i1 UN-3A &000 341 .00 M &45% 3.481 .601 3. 4W33
3 5/8 16 N-3A & 6250 3.6156 .0094 3. 8N4 3.&801 .0043 &54M3
3 3/4 16 UN-3A &37560 3.470 .0014 3.70M4 &37091 .0043 3.&
3 7/8 16 N-3A &38780 3.8686 .0094 3.8344 &830 0044 &7983
4 Is UN-IA 4.0000 3.160 .066 3.111 3.1W .0044 LIM23

4 1/4 16 UN-IA 4.2500 4.2466 ,A 4 4.2014 4.20W .0044 4.1733
41/2 1 UN-3A 4.00W 4.49 .A64 4.4514 4.4160 .00"4 4.42=3
43/4 16 UN-IA 4.7100 4.7406 .6M 4.701W 4.7041 .0045 4.67CM
5 1 UN-3A 5.0060 4.9100 . 4.1114 4.14M .0045 4.1w

5 1/4 16 UN-IA 5.2110 5.2461 .0M4 5.2041 5.2041 .0045 5. 1733
1 112 i6 UN-3A L 5000 5.4906 .0AM4 . 4594 &54541 .04 5. 4W,
53/4 16 UN-IA 5.710 L.7406 .01 L7014 &7047 .0047 5.67
6 16 UN-IA L.0000 5.916 .014 L.9594 L.117 .0047 6.2

I The values in this table ar based on a length of engagement equal to 9 pitches and pitch diameter tolerances are taken from ABA B1.1-1949 step tables.
s Maximum minor diameter corresponding to a rounded root contour (but which is not a gage dimension). The minimum minor diameter may be

determined by subtracting 0.0406 inch from the minimum pitch diameter of the external thread. This minimum diameter is not controlled by gages but
by the form otthe threading tool.

Nout.-For sizes less than 1 314 Inch see the extra-fine thread series. table XV.2.
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TiAB~ XV.88.-Liit. qf #is#, 16-4Aread serise, internal threads, cia. 3B

1GUN-3B and 16N-3B

Deskoation Internal thread I'mit of alshe

Minor diameter Pitch Disimeter

per Inch symbol Lmt iisdaee

min Max min Max

1 2 3 4 8 a 7 8 9 10

in. fn. ins. Is. In. in. wn Wn 0
16 U N-=D LOWD L65 GOINI 4.708 L3. 7146 Ii am L65
6 . 148 ,1.7822 .0088S L77M9 1.7771 .0052 1.81=

17/8 16 1. 807 1.88 sin Ow 1.8as" 1. 801 OM01 1.8780
1 TILwI M .0068 L SSO 1. 9MNO L01 1.978

. 3 20083 .0088 10219 12. 1~ .u1 10625
10low .008 10824 1089 .0012 12. I

IN ' ~~ 2.1868 .86M L21011 2.2146 M81 2.368
2N12533 .0M6 12719 12772 0084 13125

23/8 le1 13188 .0088 13244 13396 .0084 13730
2711 16 12782 .0088 13969 14023 .0084 14375

28/ is= -w I a"246 065 248 2.464M .8601 2. 6M
162.M86 M86 2.7684 2.7149 .011m &on86

27/8 16ý. I 18ss6 W105 18344 18399 .w8 2.8750
3 is x9 .09 zu 3.4 30o9 $0105 3.111111

1 1/4 16 11 anl .8L 2.28 3.2149 .61115 32w3
33/ 16 ... 3.311 .0085 &3344 &3400 .008" 13780

334 16 3..005 1884 &190 .001116 3 120
3 7/8 16 03 3.8158 .00M &18344 S840 AM08 1780
234 16 3.. 2.86 .9015 2.768 2.7 .0017 4.00110

4 1/41 ?1. UN-3D 4,16 8M60015 4.21H 4.21111 .666 4.21010
41/2 16- u 44M .08 4.458 4.44111 .6817 L41100

7,V 43/4 -5 86695 4.7Tom 4.71153 .005 4.75110

6825-- 3.084 L 2155 .6 061 5.756
u I' 5.434 5.4652 .80119 5.566

VW-3 tm -54 M84 &5.1655 .6961 6.866

Ilb*Aames In this table ars based on a lengfth of sepmmt deql to 9 pitches and p itch diameter tolerances are taken from ABA 111.1-1940 step tabbles
JrhW zurn maWo diameter of tin Intenial re4m ayTb deterndnad by adding 0MGM Ic to temaximum pitch d omtrf teitra
.r a. snium diameter 13 not oautrollg fy pgea but by the forml of Ps threading tool.

NOMg-q~or,*es fesw. 1 J(4 inch, swee atheeta thread series, table .4

u~vv;%j _4
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6. GAGES "Go" THREAD GAGES

The specifications for •afes.beginning on page 3 Class IA. UNC series: New "go" games a required.
of this Supplement and beginnng on page 29 UNF series: From Y4 to 4 in., inclusive, class I
of Handbook H28(1944) are applicable to Unified gages are applicable. For other sizes new
screw threads with the following exceptions: .as am required.

1. "Go" THREAD RING GAGEs.-Th_ minor Clas 2A. UC -and 04F series: For plated product
basic-size gages (same as for classes 2 or 3)

diameter of the classes 1A and 2A "go" thread are applicable. For unplated product, unless
ring gages shall be equal to the minimum minor the specified 2A allowance is required, basic-
diameter of the mating internal thread minus the ~size gages are likewise applicable.
allowamet on the eat nternall threadee Claw 3A. UNC and UNF series: Basic-size gages (sameallowance on the externally threaded. product. as classes 2 or 3) are applicable.
The minor diameter gage tolerance is minus. Class lB. UNC and UNF series: Basic-size gages are

2. SETTING PLUGS FOR "NOT Go" (LO) THREAD a licable.
RING GAGES.-The major diameter of the basic- Clas 2B. UN and UNF series: Basic-size gages ar
form setting plug for the "not go" (LO) thread Class 3B. UNP and UNF series: Basic-size gages are
ring or snap gage shall be the same as that of the applicable.
full portion of the truncated setting plug. The
method of calculating this major diameter is that "NOT Go" THREAD GAGES
specified on pp. 4-5 of this Supplement for the
full portion of the truncated setting plug, except Also Deslgnated Low Limit, "LO", and High Limit,

that for 64 threads per inch and coarserthe width "HI", Thread Gages

of flat shall be not less than 0.0 6 7p (correspond- Class IA. UNC series: Class 1 gages are applicable.
ing to 0.058p truncation) and 0.001 in., for finer (That is, product which is acceptable to class
pitches. IA gages is also acceptable to class 1 gages.)

UNF series: New gages are required.
7. USE OF EXISTING THREAD GAGES Class 2A. UNC series: In sizes 1% and from 1% to 3% in.,

inclusive, class 2 gages are applicable. For

As a measure of economy in the adoption of other sizs new gages are required.
UNF series: New gages are required.the new Unified threads, a considerable proportion Class 3A. UNC series: Class 3 gages are applicable.

of existing thread gages and setting plugs made UNF series: In sizes r" to Y6 in., inclusive, class
for classes 1, 2, or 3 can be utilized in the accept- 3 gages are applicable. For other sizes new
ance gaging of the Unified classes until such time gages are required.

a ybcome worn and reuire replacement Class LB. UNC series: In sizes 2, 2%, and 2% in., class 1as they bconome to thequired lmts, gages are applicable. For other sizes new
by gages conforming to the Unified limits, gages are required.

There are shown below which of the existing UNF series: New gages are required.
NC and NF thread gages for classes 1, 2, or 3 Class 2B. UNC series: In sizes from No. 1 to % in., inclu-

sive, class 1 gages are applicable if an increasethreads may be used to gage threads of the new in tolerance up to about 20 per cent is not
UNC and UNF classes 1A, 2A, 3A, 1B, 2B, or 3B. objectionable; in sizes from 1% to 3Y in., inclu-
It is also indicated where new gages are required sive, class 2 gages are applicable.
to gage the new Unified classes. The V"-13 NC UNF series: Class I gages are applicable except
and 1"-14 NF gages are, of course, not applicable c B for the Y2 in. size.

b Claw 3B. UNC series: In sizes No. I to Y16 in., inclusive,
to the V"-12 UNC and 1"-12 UNF threads. class 2 gages are applicable. For other sizes

This summary is predicated on the basis that new gages are required.
gages of the old classes are either identical with UNF series: In sizes No. 0 to 96 in., class 2

or moderately outside of the pitch diameter gages are applicable. For other sizes new

product limits of the new classes, or, if inside, the gages are required.

difference between them does not exceed 0.0003 SECTION XVI. UNIFIED THREADS OF
in. for sizes 1 in. and less in size and 0.0005 in. SPECIAL DIAMETERS, PITCHES, AND
for sizes larger than 1 in. This assures that LENGTHS OF ENGAGEMENT
product made to unified classes either conforms
to those classes or conforms closely to them within 1. INTRODUCTION
the limits of correspondingly designated American
National classes. The thread series, tolerances, and allowances

Although this summary covers only the UNC specified in section XV of this Handbook apply in
and UNF series, the same general principles can general to bolts, nuts, and tapped holes of stand-
be applied to the extra-fine, 8-, 12-, and 16-thread ard pitches and diameters. In addition, there are
series and special threads. When it is desired large quantities of threaded parts produced where
to utilize existing gages, each such thread should the relations of diameter to pitch are necessarily
be investigated to determine their applicability, different from those of the standard thread series,
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and the lengths of engagement either shorter or 2. UNIFIED FORM OF THREAD
longer than for bolt and nut practice. Such The Unified form of thread profile as specified
threads are commonly designated "special in section XV, p. 43, shall be used.
threads.

There are various degrees of specialization in the 3. PREFERRED DIAMETERS AND PITCHES
design of special threads which may be classifiedas follows: (1) A standard thread which is modi- The use, wherever possible, of the standard
fled by the inclusion of some nonstandard feature thread series in section XV is recommended foras discussed in Section XV, p. 51. (2) A thread all applications. Whenever sizes and pitches inof a standard diameter such as is found in one or the Unified or American National coarse, fine,
more of the thread series in Section XV associated or extra-fine, or the 8-, 12-, or 16-thread series
with a standard pitch as listed in table XVI, are not suitable, the designer can usually select a
forming a diameter-pitch combination which s diameter or pitch from a preferred list.
not in a standard thread series; for example, 1. PREFERRED DIAMETEIls.-Whenever possi-
1"-10 NS. (3) A diameter of odd size such as
1%4 in. or 1.137 in. associated with a standard ble, the basic diameter should be selected from
pitch. (4) A thread of either standard or non- series of diameter increments as follows:
standard diameter associated with a nonstandard
pitch; for example 1"-15 NS or 0.895"-27 NS. Diameter increments
(5) A thread of any of the first four degrees of Rnge
specialization to which special tolerances are
applied. (6) A completely special thread whivh First choice Second choice

deviates from the standard Unified threarl form.
TABLE XVI.1.-Thread data,' Unified thread form in. in. in.Y to % Y,6--

% to 1% % a
Threads Pith, 1/4H- 11/12H- 1 1/41H- 1 5112H*- 1 to 6 I 0.1

per 0.6t" 0.Mffp 1.M6ip 1.2687p 6 to 16 Y4
inch,. O_ 16 to 24 1Y

1 2 3 4 5 6

7 i2 0.0240 . in01. in. It is recommended that diameters less than Y47 0. 01M3 0 9 O 0.01103 0.15 0.1A

64 .03 .01015 .M .0 .09 inch conform to the numbered sizes of screws as
56 .01786 .01160 .01418 .01933 .02191
8 .0 .0 .01 . .02= there is virtualy no necessity for the selection of

40 .2 .01624 .0S1W6 .07M "07 a diameter not included in the numbered sizes.
36 .o02M'0°1W " 0o M 0 .03 Furthermore, the coarse and fine thread series
2 .35718 :0W 0= AM :04= provide ample choice as to diameter-pitch combi-
2 .04167 .02 .0 .0411 .06112 nations. It is suggested that the fine-thread
20 .05 .032 .0g .05413 .06134 series in the numbered sizes be selected unless
1S .06556 .03606 04410 .06014 .06816
16 .0620 .00 046 .06766 .076 there is a definite indication that a thread of the
14 .07143 .049 .050 .077 .06763 coarse-thread series is required.
JC .08= .0,413 .06615 .00021 .01072 2. PREFERRED PITcHEs.-Whenever possible,0 .000 .06496 ".07M lo .12M6

a 12500.0o'11 " 0m .13M2 "the pitch should be selected from the series 40,
46 .6 .082 1=l• . :~_- 36, 32, 28, 24, 20, 16, 12, 10, 8, 6, and 4 threads

per inch. Intermediate pitches should be used
see goas table XV.1. p. 45. only when absolutely necessary.' Pitches coarser

than 4 threads per inch are not recommended.
In the interest of economy, the designer should There are practical limits to both the largest

adhere to standard threads or to thread features and smallest diameters suitable for any pitch.
conforming as closely as possible to established The curves of figure XVI.2 stop at such limits.
standards. It should be remembered that special 3. BAsic THREAD DATA.-Basic thread data for
threads entail the design and manufacture of standard pitches are given in table XVI.1. These
special threading tools and gages with consequent are to be used in conjunction with the directions
greater costs, increase in inventories, and diffi- for specifying special threads on drawings, as
culties in procuring spare parts when replace- given on p. 93. It will be noted that these data
ments are necessary. are based on H, the height of the fundamental

In this section, standards for special threads triangle, whereas formerly the data were given
are presented, including thread form, preferred in terms of h, the basic height of the thread. In
diameters and pitches, allowances and tolerances, applying these data to determine thread dimen-
a discussion of factors affecting the design of sions, the end results are the same as before.
special threads, and detailed directions for speci-ygspecial threads, and detailedwdirections. forspc I- The ompany graph, figure XVI.2, includes 14 and 18 threads per

fying special threads on drawings. Inch only because they were previously specified in Handbook H28.
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4. CLASSIFICATION AND TOLERANCES pitches, and lengths of engagement are given in
There are established for general use six distinct table XV.8, p. 50.

classes of screw-thread tolerances and two classes 4. ALLOWANcEs.-Allowances are applied only
of allowances, as specified in the following brief to external threads. The values of the factor 0
outline. These classes, together with the accom- (par. 3 above) for allowances are as follows:
panying specifications, are for the purpose of insur-
Ing the interchangeable manufacture of screw-
thread parts. This standard includes Unified Class Factor C
classes 1A, 2A, and 3A, applied to external threads
only, and classes 1B, 2B, and 3B applied to internal lA 0.300
threads only. In addition, it includes American 2A .300
National class 1AR, applied to external threads 3A .000
only, 16 threads per inch and coarser, produced
by combining the American National class 1 al-
lowances with class 1A tolerances. The require-
ments for a screw thread fit for specific applications The above formula is not applicable to class
can be met by specifying the proper combinations 1AR as this class is produced by combining the
of classes for the components. For example, an American National class 1 allowances with class
external thread made to class 2A limits can be 1A tolerances. These allowances are larger than
used with tapped holes made to classes 1B, 2B, those for classes 1A and 2A and provide for ready
or 3B limits for specific applications, assembly under adverse conditions. Numerical

values of allowances for each pitch are given in
(a) GENERAL table XVI. 2. A single value of the allowance is

The following general specifications apply to applicable to all diameters because the variation
all classes speciied for applications of the Unified with diameter is practically negligible when the
form of thread. formula is applied.

1. UNIFORM MINIMUM INTERNAL THREAD.- 5. PITCH DIAMETER TOLERANCES.-(a) Values
The minimum major, pitch, and minor diameters of factor C.-The values of the factor C (par. 3
of the internal thread are respectively the same above) for pitch diameter tolerances are as
for classes IB, 2B, and 3B. follows:

2. DIRECTION AND SCOPE OF TOLERANCES.--

(a) The tolerance on the internal thread is plus,
and is applied from the basic size to above basic Class Factor C
size.

(b) The tolerance on the external thread is IA 1. 500
minus, and is applied from the maximum (or de- and 1AR
sign) size to below the maximum size. lB 1.950

W The tolerances specified represent the ex- 2A 1.000
(c)2B 1. 300

treme variations permitted on the product. 3A 0. 750
3. BASIC FORMULA FOR ALLOWANCES AND ToL- 3B .975

ERANCES.-The basic formula, from which allow-
ances on all diameters and tolerances on pitch
diameter are derived, is It will be noted that the factor C is 30 percent

Tolerance (or allowance)=C(0.0015 ýD+0.0015 greater for internal than for external threads of a
given class number on account of the relative

V/•,+ 0.015,•/•), difficulties of manufacture.
where (b) Tolerances cumulatiwe.-The tolerances on

pitch diameter are cumulative, that is, they in-
C4=a factor which differs for each allowance clude the variations of lead and angle. Therefore,

or tolerance for each class the full tolerance is not available for pitch di-
D=basic major diameter ameter unless the lead and angle of the thread are
L.=-length of engagement perfect.
p~pitch. (c) Tables of pitch diameter tolerances.-Nu-

merical values of pitch diameter tolerances for
This formula is based on the accuracy of present classes 1A, 1B, 2A, 2B, 3A, and 3B are given in
day threading practice, and is applicable to all tables XVI.3 to XVI.8, inclusive. These toler-
reasonable combinations of diameter, pitch, and ances are based on a length of engagement of 9
length of engagement. Numerical values of the pitches but are recommended for all normal
increments in the formula for standard diameters, lengths of engagement found in ordinary work.
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(This length should not be confused with the 0.6495p(=3/4H, table XVI.1) from the minimum
lengths of thread on mating parts as they may be pitch diameter of the external thread.
considerably longer than the length of engage- (b) Internal threads.-Preferred minor diameter
ment.) If excessively small or large lengths of tolerances for special threads are given in table
engagement are encountered, the thread toler- XVI.2, columns 6, 7, 8, and 9, and these are gen-
ances may be calculated from the formulas, if erally applicable for normal lengths of engagement.
considered advisable. In exceptional cases the minor diameter tolerance

6. MAJOR DIAMETER TOLERANCES.-(a) Exter- must be determined in relation to the requirements
nal threads.-The tolerance on major diameter for of a given design in accordance with the procedure
special threads is not specified as it must be de- outlined in subsection 7, p. 93. Limiting values
termined in relation to the requirements of a for this tolerance are given in table XVI.2, columns
given design in accordance with the procedure 10 and 11. The maximum tolerances shown are

outlined on p. 96. Preferred tolerances equal equal to 0.394p. The resulti minimum thread
height is 53 percent of the basic height. Specifying

to 0.060 vj/p for classes 2A and 3A, and equal to the minimum tolerance is indicated when the length
0.090V•/ for classes Al and 1AR are given in of engagement is exceptionally small. The mini-
table XVI.2. mum tolerance listed represents the practical limi-

(b) Internal threadg.-No tolerance is specified, tation, particularly for the larger diameters that
as the maximum major diameter is established by may be associated with a given pitch. Specifying
the crest of an unworn tool and is not controlled the maximum tolerance is indicated when the ratio
by gages. The maximum major diameter of the of length of engagement to diameter (L./D) is ex-
internal thread may be determined by adding ceptionally large. A larger tolerance up to the
0.7939(--- 11/12H, table XVI.1) to the maximum maximum may also be required when the diameter
pitch diameter of the internal thread. is less than 1/2 in. to minimize tap breakage.

7. MINOR DIAMETER TOLERANCES.-(a) Exter- (b) SCREW THREAD CLASSES
nal threads.-No tolerance is specified, as the mini-
mum minor diameter is established by the crest of 1. CLASSES 1A, 1AR, and 1B.-(a) Definition.-
an unworn tool and is not controlled by gages. The combinations of classes 1A or 1AR and 1B are
The minimum minor diameter of the external intended to cover the manufacture of threaded
thread may be determined by subtracting parts where quick and easy assembly is necessary,

TABLE XVI.2.-Allowances and major and minor diameter tolerances, special threads

Preferred tolerances (Tx.) on minor diameter of internal
threads for nominal diameters (In inches) above--

Preferred tolerance on ______________________Recommended unimt
Allowance, G ao diameter of ex- values of toleranoe

Threads ternal thread, TD. 1/4 1/2 3/4 1 minor diameter of
per Inch, I ternal thread,2 Ts.a

To and Including-

Classes Classes Classes Classes
IA and 2A I and IAR I 1A and IAR 2A and 3A 1/2 3/4 1 - Min Max-0.394p

1 2 3 4 5 6 7 8 9 10 11

in. in. tn. in. in. in. in. in. in. in.
72 0.0007 .......... .......... 0. 0036 0.0017 .......... .......... ..........-- 0.0015 0. 0O 5
64 .0008 .......... ......... .0038 .0020 .......... .......... .......... 0016 .0062
16 . 000 .......... ....... .0041 .0025 0. 0020 ----------- ---------- -. 0018 .0070
48 .0009 .......... ......... .0046 .0029 .0024 ----------- ---------- -. 0021 .0082

40 .0010 (0.0010) 0a0077 .0051 .0038 .0030 ----------- ---------- -. 0024 .0098
36 .0011 (.0011) .0083 .0055 .0048 .0039 ---------- ---------- -. 0026 .0109
32 .0011 (.0011) .0089 .0060 .0050 .0045 0.0039 ---------- .0029 .0123
28 .0012 (.0012) .000 .005 .0063 .0051 .0046 0.0043 .0032 .0141
24 .0013 (. 0013) .010( .0072 .009 .0061 .00 0 .0048 .003 .0164
20 .0015 (.0015) .0123 .0071 .0088 .0072 .0066 .0040 .0039 .0197

18 .0016 (.0016) .0131 .0097 .0080 .0072 .0066 .0041 .0219
16 .0016 .0018 .0142 .0094 ......... .0089 .0080 .0075 .0043 .0246
14 .0018 .0021 .015,5 .01--------------.. ......... --. .0092 .0086 .0044 .0281

12 .0019 .0024 .0172 .0114 ----------- ---------- -. 0104 .0100 .0060 .0328

10 .00M2 .0028 .0194 .0129 ----------- --------------------- -. 0120 .0060 .0394
8 .0024 .0034 .0225 .0150 ----------- --------------------- -. 0150 .0075 .0492
6 .0028 .0044 .0273 .0182 ----------- -------------------- . 000 .0100 .0657
4 .0033 .0064 .0357 .0238 ................................ 0300 .0150 .W5

SFor values in parentheses there is no class IAR as these are identical with thoee for class IA.
'When preferred values (col. 6 tog) are not suitable and thread Is designed in accordance with subsection 7.
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TA/z' XVI.&A-PicA diameter tolerance. for external threads of special diameters, pitches, and lengths of engagement, classesJA and 1AR

UNS-1A, NS-1A, and NB-1AR

Designation Pitch diameter tolerances I for nominal diameters (in Inches), above--
-- 8Sam of

7%mhThed dto 1/8 1/4 1/2 1 3/4 111/4 2 1 3 1 4 6 8 11 is
- Bumot

Threads Thed mn
pThre, mhrt To and including-

symbol Incre-m--lipments

1/4 1/2 3/4 11/4 2 3 4 6 8 11 1i 20

in. In. in. in. In. in. in. in. in. in. in. in. in.
40 NS-lA 0. 002991 0.0043 0.0046 0.0049 0.0052 ..... ..... ..... ..... ..... ..... ..... .......
36 UNS-IA .min0 .0045 .0048 .0081 .0064 0.0068 ..... ..... ..... ..... ..... ..... .......
32 NS-IA .003426 .0047 .00N .0053 .0057 .0061 0.0065 ..... ..... ..... ..... ..... .......
29 UNS-IA .001716 .0010 .00U .0066 .0060 . 064 .0068 ..... ..... ..... ..... ..... .......
24 NS-lA .004083 .0054 .0067 .0050 .0063 .0067 .0071 0.0075 ..... ..... ..... ..... .......

20 UNS-IA .004563 ."" .0062 .00n .0068 .0072 .0076 .0060 0.0084 ..... ..... ..... ......
18 NS-IA .00486W .0062 .0065 .0068 .0071 .0075 .0079 .0083 .0087 ..... ..... ..... .......
16 UNS-IA .0 0 ..-----... 0069 .0072 .0075 .0079 .0083 .0066 .0091 0.6095 ..... ..... .....
14 NS-IA .006678 ------ 0073 .0076 .0079 .0083 .0067 .0091 .009 .0100 0.0104 ..... .......
12 UNS-IA .00634 ------ 079 .062 .005 .0069 .0012 .0007 .0101 .0106 .0110 ..... .......

10 NS-IA .00DM ...... 0086 .0069 .0092 .0096 .0100 .0104 .0108 .0113 .0117 0. A23
8 UNS-IA .6012 ------------- . 0099 .0103 .0107 .0111 .0114 .0119 .013 .0*16 .013 0.0133
6 NS-IA .090570 ------ ----- . 0115 .0118 .0122 .0126 .0130 .0134 .0139 .0143 .0149 .0154
4 UNS-IA .01-304 -..... ...... .014 .0146 .015 .0154 .0157 .0162 .0166 .0171 .0176 .0181

Diameter increment ------------- 0.001288 0. 001W 0.001923 0002250 0.00264650 0. 4 0.003416 0.003848 0.004304 0.004764 0.005290 0.005841

SThe pitch diameter tolerances shown in this table equal the sum of the pitch and length of engsgement increments shown in the second
solumn, l.5(0015•--+0.015N-.,), where L.-9p, plus the diameter Increment In the bottom line, 1.5X0.0015-/D, where D equals the mean diameter
of the range. See table XV.8 for hasie increments.

TABLz XVI.4.A-Pitch diameter tolerance. for internal threads of special diameters, pitches, and lengths of engagement, class 1B

UNS-1B and NS-1B

Designtion Pitch diameter tolerances I for nominal diameters (in Inches), above-
-'Sum of F 1/ 2 1 3 1pitch and 1/8 1/4 1/2 3/4 11/4 2 3 4 6 8 11 15

length of
Threads eghregd meot
per Inch, symbol lncre- To and including-n -- i/p ments

1/4 1/2 3/4 1 1/4 2 3 4 6 8 11 15 20

in. In. in. it. in. in. in. in. in. in. in. in. in.
40 NS-IB 0. 0M868 0.0056 0.0060 0.0064 0.0068 ------ ------------------- -----..
3 UNS-I1 .004146 .0068 .063 .0066 .0071 0.0076 ..... ..... ..... ..... ..... .....
32 NS-IB .004454 .0061 .0066 .0070 .0074 .007? 0.0064 ..... ..... ..... ..... .....
28 UNS-I .004630 .0065 .0069 .0073 .0078 .0083 .0088 ..... ..... ..... ..... ....
24 NS-IB .005308 .070 .0074 .0078 .0062 .0087 .0093 0.0097 -----.. ... ...

20 UNS-IB .00M2 .00w0 .0060 .00A 4 .006 .0094 .0099 .0104 0.0109 ..... ..... ..... .......
18 NS-IB .00632 .0010 .0084 .0088 .0093 .00D .010W .0108 .0113 ..... ..... ..... .......
16 UNS'-IB .0H -6....... . .6903 .0097 .0102 .6106 .0112 .0113 0. 0124 ..... ..... .......
14 NS-IB .007381 ..... .0095 .009 .0103 .0108 .0114 .0118 .0124 .0130 0. 0136 -----. ...
12 UNS-IB .001114 ------ . 0102 .0106 .0110 .0116 .0121 .0126 .0131 .0137 .0143 ..... .......

10 NS-lB .000077 ------. 0119 .0116 .0120 .0125 .0130 .0135 .0141 .0147 .0153 0.0180
8 UNS-1B .010415 ... .------. s0O29 .0139 .01"4 .0149 .0254 .0160 .0166 .0173 0.3180
6 NS-IB .012441 ------ ------ . 0149 .0154 .0159 .0164 .0169 .0174 .0180 .0186 .0193 .0200
4 UNS--IB .015916 ------------- -01 .0131 .0194 .0200 .0204 .0210 .0216 .0=22 .02 .0236

Diameter increment -------------- 0.001675 0.002110 0.0025, 0.0 oo 0.00140 0.003970 0.004440 0. 0 01002 0. 0.006193 0.0068O 0.007593

'The pitch diameter tolerances shown in this table equal the sum of the pitch and length of engagement Increments shown in the second column,

1.90(0• l v.01or/L) where L.-m p, plus the diameter increment in the bottom line, l.96X0.00154D where D equals the mean diameter of the range.
See table1v.8 f-or basic Increments.
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TABLE XVI.5.-Pitch diameter tolerances for external threads of special diameters, pitches, and lengths of engagement, class SA

UNS-2A and NS-2A

Designation Pitch diameter tolerances I for nominal diameters (in Inches), above-

Vlteh and-Ilength of 1/ 114 1/2 3/4 11/4 2 3 4 6 8 11 15

engage- U
Threads Thread meat
per inch. To and including-.!ch ymbol Incre-

/ ments -_ _- [i ~ 2 - 3 - 4 6 8 I 5 2
1/4 1/2 3/4 114 4 6 8 11 15 2D

in. in. In. in. in. in. in. in. in. in. in. in. in. in.
72 NS-2A 0.001397 0.0023 0.0025 ---- - ------ ------ ------ ------ ------------ ----- ------
64 N S-2A .0015W00 .0 24 .002 8 ......... ....--.... ..... ... . ..... ..... ..... .....
56 NS-2A .001626 .0025 .0027 0.02-- ...---- I----- ----- ------ - --- -------------------
48 NS-2A .001786 .0026 .0029 .0031 ----- - ----- - ..... ..... .....

40 NS-20 .00194 .0029 .031 .0033 0.0035 ...
36 UNS-ZA .002126 .0030 .0032 .0034 .0034 0.0039-
32 NS-A .002284O .0031 .0034 .0036 .0038 .0040 0.0043 ..... ..... ...
29 U NS-2A .002477 .0033 .0036 .003 .0040 .0042 .0045 -
24 NS-2A .0027M .0036 .003 .0040 .0042 .0045 .0048 0.0050 ..... ..... ..... .....II

20 UNS--A .0004 .0039 .0041 .0043 .004 .0048 .0051 .0053 0.0056 1 ..... ..... .....
18 NS-2A .0032 .0041 .0043 .0045 .0047 .0050 .0053 .0055 .0058 ... .. .. ....
16 UNS-2A .003487 -----1 . 0046 .0048 .0050 .0053 .0016 .00o8 .0061 0.0062
14 NS-2A .003785 ------ .. .0049 .0051 .0,05M .0 .0058 .0061 .0064 .0067 0.0070 .....
12 UNS-2A .004161 ----- .0062 .0064 .0067 .0069 .0062 .0064 .0067 .0070 .0073 .....

10 NS-2A .00465 5 .0057 .0059 .0062 .0064 I .0067 .0069 .0072 .0075 .0078 0,002
8 UNS-2A .oo6341 [ - ... .0066 .0068 .0071 .0074 .0076 .0079 .00o2 .o00" .0089 0.0092
6 NS-2A 0oM380 - -- - ------ 0077 .Oo7M .0081 .0084 .0087 .0089 .0o92 .0096 .0099 .0103
4 UNS-2A .008203 -------..... .. -006 .00-7 .0100 .0102 .0106 .0108 .0111 .0114 .0117 .0121

Diameter Increment -------------- 0.000859 0.001082 0.001282 0.001500 0.001764 0. 002036 0.002277 0.0025651 0.00269 0.003176 0.003527 0.003894

I The pitch diameter tolerances shown in this table equal the sum of the pitch and length of engagement increments shown in the second column,

1.0(0.0154vL1..5I• . L•/). where L.=-p, plus the diameter increment In the bottom line. LOXO.001/4D. where D equals the mea diameter of the
range. See table XV.8 for basic increments.

TABLE XVI.6.-Pitch diameter tolerances for internal threads of special diameters, pitches, and lengths of engagement, class 2B

UNS-2B and NS-2B

Designatiom sum of Pitch diameter tolerances ' for nominal diameters (in inches), above-

pitch and
length of 1/8 1/4 1/21 3/4 1 1/41 2 1 3 4 6 8 11 15
engage- _ _ _ _ _ _ _ _ _ _

Threads Thread entT
per inch symbol incre- To and including-

i4p ments 1 1/2 - 3/4 1 1/4 2 13 4 6 8 11 15 20

In. In. in. in. in. in. in. In. in. in. in. in. in.
72 NS-2B 0.001816 0. 0029 0.0032 , -----. .... .... ..... .... .... ....
64 N8-2B .001950 .0031 .0034 --- ----- - -----.... ... ...-- ----- -------
W NS-21 .002114 .0032 o 05 0.0038 -. . - -
48 NS-2B .002322 .0034 .0037 .0040 ----- - ..... ..... ..... ..... ..... .......

40 NS--2B .002592 .0037 .0040 0D43 0. 0045 ----- - ..... ..... ..... ..... ..... .......
36 UNS-iB .002764 .003 C 08" .0047 0,.00.I ---- -----..... ..... ..... ..... ..... ....
32 NS-213 .002969 .0041 .00 .0046 .0049 .0053 10.0056 ..... ..... ..... .....
28 UNS-28 .00322 .0043 0046 .0049 .0052 .00 .001 ..... ..... ..... .....
24 NS-2B 00"W .0047 .0049 .00. .0058 M .0009 0.006 ------ ------ -----

20 UNS-2-B .03 .001 .00" 08" .009 .0062 .0066 .0069 0.0073
1s NS-2B .004218 .0053 5 .0059 .0062 .0065 .006 .0o07 .0076 .....
16 UNS-2B .004133------ - 0061 .0062 OM .0068 .0072 .007 .0079 0.00o3
14 NS-2B .004920 . 0063 .0066 .0069 .0072 .0076 .0079 .0083 .0087 0.0090 .......
12 UNS-2B .005 .-----.. -00 .0071 .0074 .0077 .0081 .0064 .0087 .0091 .0096 .......

10 NS-2B .006052o------- 0075 .0077 .0080 0083 0087 .0090 .oD94 .0098 .0102 0.0106
8 tNS-2B .006943 -----... 0086 .0068 .0092 .0096 .0011 .0103 .0107 .0111 .01is 0 ,0120
6 NS-2B .008294 ------ ------ 0100 .0102 .0106 .0109 .0113 .0116 .0J20 .0124 .0129 .0134
4 UNS-2B .010664 ------------ .0123 .0126 .0130 .0133 .0136 .0140 .0144 .0148 .0152 .0157

Diameter increment ------------. 0.001117.014 0.001647 0.001950 0.002293 0.002647 0.002960 0.003334 0.003730 0.00412 0.00485 0.005062

S The pitch diameter tolerances shown in this table equal the sum of the pitch and length of engagement increments shown In the second column,

l.(O.05•T+O.01W5iý.), where L.-9p, plus the diameter increment In the bottom line, 1.3X0.0015•D, where D equals the mean diameter of the range.
See table XV.8 for basic increments.
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TADuz XVI.7.-- FcA diameter olerances for eaterna thread of special diameers, pWi , and kegth of engageent, &Wa SA

UNS-3A and NS-3A

Designation Pitch diameter tolerances I for nominal diameters (in lnches), above-

= oldI M 1/ 1/4j1 112 1 3/4 1 11/41 2 1 3 4 6 a ii i
Threads Thread = - I
per Th d m To and Including--

•- lp sybol inre•-

moats
1/4 1/2 3/4 1 1/4 2 3 4 6 a 11 15 20

in5. i. £2. £1. Wi. £. W in . . *i. in. in. £25
72 N S--3A 0.001048 0.0017 0.0019 ..... ..... ..... ..... ..... ..... ..... ..... ..... ......
64 NS-aA .001125 .0018 .0019 ......... ... ... .... ... ... ... .... ...
6 NS-SA .001220 .0019 .0020 0.0022 ..... ..... ..... ..... ..... ..... ..... .....

48 NS-IA . 01340 .0020 .0022 .00o2S ..... ..... ..... ..... ..... ..... ..... ...

40 NS-UA .001496 .0021 .0023 .0025 0.0026 ..... ..... ..... ..... ..... ..... ..... ......
36 UNS-IA .001594 .8=.2 .00 .0026 .00o7 0.0020 ..... ..... ..... ..... ..... ..
32 N-UIA .001713 .0024 .0025 .0027 .0028 .0030 0.0032 ..... ..... ..... ..... .....
as UNS-A .00188 .0025 .0027 .002 .0030 .002 .00M ..... ..... ..... ..... ..... .
24 NB--A .002042 .0027 .0029 .0030 .0032 .0034 .0036 0.0038 ------------------------ ------

29 UNS-3A .0nm2 .0029 .0031 .0032 .0084S .03 .0040 0.0042 ..... ..... ..... ......
18 NB-3A .002434 .0031 .0032 .0034 .0036 .0038 .0040 .0041 .0044 ..... ..... .....
16 UNS-4A .003615 ....... 0034 .0036 .0037 .0039 .0041 .003 .0045 0.0098 ..... ..... ......
14 NB-IA .002239 -----.. 0037 .0038 .0040 .0042 .0044 .0045 .0048 .0060 0.0052 .....
12 UNS4A .003121 ....... 0039 .0041 .0042 .0044 .0046 .048 .00A0 .0063 .005 ..... .

10 NS-IA .003491 ....... 0043 .0045 .0046 .0048 .0050 .0052 .0054 .0056 .0059 0.0061
a UNS-3A .0M 0 ------ ------ . 0050 .0051 .0053 .006 .0057 .009 .0062 .0064 .0067 i0.
6 NS-IA .00478 ------ ----- -. 057 .0059 .0061 .0063 .0065 .0067 .0009 .0072 .0074 .0077
4 UNS-SA .0061 ..-------------- 0071 ..0073 .007 .0077 .007 .0061 .Am .0085 .006 .01

Diameter Increment -- -.-------- M0.000644 0. 0006 0.00096 M001=12 0.001323 0.00D15271 0.-001708 0. 0019241 0.0021 -000=38 -0.W 0. 0ME

I The pitch diameter tolerances shown In this table equal the sum of the pitch and length of engagement Increments shown In the seon-d column6

0.75(0.015-/p2+0.01& L.), where L.-9p, plus the diameter Increment In the bottom line, 0.75X0.0014RD where D equals the mean diameter of the
range. Bee table XV .8 for basic Increments.

TABLz XVI.8.-Pitch diameter tolerance for internal threads of special diametes, pitches, and lengths of engagement, clas B

UNS-3B and NS-3B

Designation Pitch diameter toleranees I for nominal diameters (in inches), above-

pitch and 2 1/ 11I / 14 2 1 3 4i
lengt of

lengthaof 1/8 1/4 1/2 3/4 111/4 1 1 4 6 8 11 15
Threads Thread ment

r inch symbol bnee- To and including-a-lip ~~ monte - - - _ _ _ _

1/4 1/2 3/4 11/4 2 3 4 6 8 11 15 20

in. in. in. in. I ha. in. h. in. in. in. i,. hn
72 NS-3B 0.001362 0.0022 0.0024 ..... ..... ..... ..... ..... ..... ..... ..... .....
64 N S-3B .001462 .0023 .0025 ..... ..... ..... ..... ..... ..... ..... ..... .....
56 NB-3B .001 58 .0024 .0026 0.0028 ..... ..... ..... ..... ..... ..... ..... ..... ......
48 NB-lB .001741 .0026 .0028 .0030 ------ ------ ------ ------ ------ ------------ -----

40 N B-3B .001944 .0028 .0030 .0032 0.0034 -----... . ..... . ... .... ..... .. .. .....
36 UNS-lB .002073 .0029 .0031 .0033 .0035 0.0038 .... .... .... .... .... ....
32 NS-3B .002227 .0031 .0033 .0035 .0037 .0039 0.0042 ..... ..... ..... ..... ..... ......
28 UNS-3B .002415 .AM .0035 .0037 .00A .0041 .0044 ..... ..... ..... ..... .....
24 NS-3B .002654 .005 .0037 .0039 .0041 .0044 .0046 0.0049 ----- ..... .... ..... ....

29 UNS-4B .002966 .AM .0040 .0042 .0044 .M047 .0060 .0052 0.0055 ----- .... .... ...
18 NS-3B .003164 .0040 .0042 .0044 .0046 .0049 .0051 .0054 .0057 ----- .... .... ....
16 UNS-3B .003400 -----.- 0045 .0046 .0049 .0051 .0054 .0056 .0069 0.0062 ..... .....
14 NS-3B .003690 ----- . 0047 .0049 .0052 .0054 .0057 .0059 0062 .0065 0.0068 ..... ......
12 UNS-3B .004057 --------- 0051 .0063 .0065 .0058 .0060 .0063 .0066 .0069 .0072 -----

10 NS-3B .004539 ... -0056 .0058 .0060 .0063 .0065 .0068 .O070 .0073 .0076 0.0080
a UNS-3B .005207 ------ ------ . 0065 .0067 .0069 .0072 .0074 .0077 .0080 .0083 .0086 0.0090
6 NS-3B .006220 ------ ------ . 0075 .0077 .0079 .0082 0084 .0087 .0090 .0093 .0097 .0100
4 UNS-38 .00799 ------ ------ . 009 .0095 .007 .0100 .0102 .0106 .0106 .0111 .0114 .0118

Diameter increment. --------- 0.00038 0.00105M (] .0012 0. 0 .04 01720 0.0019 000M220 0.00201 0002797 &0.0397 0.0033 M003797

I The pitch diameter tolerances shown in this table equal the sum of the pitch and length of en ent increments shown in the second column,

0.9750.01& +0016,L), bhere L.-OV, plus the diameter increment In the bottom line, 0.978X0.014D, where D equals the mean diameter of the range.
aee table XV. flo-r basic Increments..

892645 ",- -- -7
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mnd where an allowance is required to permit ready &ampe: W'-2 UN8-1A
assembly, even when the threads are slightly
bruised or dirty.

(b) Alloiwnces and tolerancee.-Allowances for 'Unified special thread.
all diameters and pitch diameter tolerances are
specified in tables XVI.2, XVI.3, and XVI.4, and Numberof threads per inch(#).
theirapplication is shown in figure XV.2, p. 52. Nominal sioe.

2. CLASSES 2A AND 2B.-(a) De~fnition.-Class
2A for external threads and 2B for internal threads 6. DIRECTIONS FOR DETERMINING LIMITS OF
are standards designed for general use. A mod- SIZE OF SPECIAL THREADS
erate allowance is provided which minimizes
galline and seizure encountered in assembly and The following directions are intended to simplify

u t also accommodates platis, finishes, or the task of the designer or specification writer in
coatings. (Where the allowance is not suicient preparing the specification for a special thread:
for thicknesses of plating or cbating required, The procedure to be followed in determining
special provisions are necessary.) The maximum values for the essential thread elements, as shown
dimensions of threads which are electroplated or in figure XVI.1, and the associated tolerances, is
have coatings of similar thicknesses are increased outlined in table XVI.9. The application of this
by the amount of the allowance, and other tables is illustrated by the following

(b) Allowances and tolerancrs.-Allowances for al example:
diameters and pitch diameter tolerances are speci- I t 1%-28JNS-2B
fied in tables XVI.2, XVI.5, and XVI.6, and their Length of engagement, I inch
application is shown in figure XV.3, p. 53.

3. CLxss•s 3A AND 3B.-(a) Definition.--Class Min major diameter --------------- 1.5000 inches
3A for external threads and class 3B for internal Min pitch diameter=basic major diam-
threads provides a class for such applications eter-3/4H, table XVI.1, = 1.5000-
where closeness of fit and accuracy of lead and 0.0232 ------------------------- 1.4768Max pitch diameter=-mlin pitch diameterangle of thread are important. They are obtain- -tolerance, table XVI.6,-1.4768+
able consistently only by the use of high quality 0.0055 ------------------------- 1.4823
production equipment supported by a very ef2i- Min minor diameter= basic major diam-cient system of gaging and inspectiont eter--if, table XVI.1,=1.5000-i.0387 ------------------------- = 1.4613

(b) A•lowances 2 and toleranes.-No allowance Max minor diameter= min minor diam-
is provided, but since the tolerances on "go" gages eter+-tolerance, table XVI.2,=1.4613
are within the limits of size of the product, the +0.0043 ---------------------------- 1.4656
gages will assure a slight clearance between .od- T
uct made to the maximum-metal limits. ,ch The dimensions of the above internal thread may
diameter tolerances are specified in tables XV.7 be stated on the drawing as follows:
and XV.8 and their application is shown in figure Major diameter, 1.5000 miin
XV.3, p. 53. Pitch diameter, 1.4768+0"0055

5. METHOD OF DESIGNATING Minor diameter, 1.4613+0"0043

The method of designating a special thread 0.0000

is by the use of the letters UNS or NS, as indicated External thread, 1l-28UNS-2A
in tables XVI.3 to XVI.8, inclusive, preceded by To mate with the above thread
the diameter in inches and the number of threads Max major diameter= basic major diameter
per inch, all in Arabic characters, and followed by -allowance, table XVI. 2,=1.5000-0.0012 - 1.4988
the tolerance classification, with or without pitch Min major diameter=max major diameter-tol-
diameter tolerances or limits of size. See "Method erance, table XVI. 2,= 1.4988-0.0065 - ------- 1.4923
of designatin Max pitch diameter-=max major diameterng a screw thread," p. 51. -3/H, table XVI. 1,--= 1.4988--0.0232 -------- 1.4756

An example of an external thread designation Min pitch diameter-=max pitch diameter-toler-
and its meaning is given as follows: ance, table XVI.5=•1.4756-0.0042 ----------- 1.4714

Max minor diameter-max major diameter-
'A possible slight interference of metal may occur at the crest corners at Y12H, table XVI.1=1.4988-0.0438 --------- 1.4550

the major diameter when a British made minimum Internal thread Is assem-
bled with a maximum American made clam SA external thread. The dimensions of the above external thread

$Certain diameter-pitch combinations are becoming recognized as ye-
ferred and the present tendency in unification of screw thread standards is may be stated on the drawing as follows:
to assemble all preferred diameter-pitch combinations, other than those in
the coarse and fine series, into a single tabulation. Such a tabulation already
exists as tables 22 and 23 of ABA B1.I-1949 and table 16 of British Standard Major diameter, 10.049
10: 1949, and It includes diameter-pitch combinations In the present extra- 0.0065
fne. 8-thread, 12-thread, and 1i-thread series as well as other preferred diam-
ter-ptch combinations. The adoption of a single thread symbol applicable Pitch diameter, 1.4756+0.0000ta such•., preferred ecombinations of diameter, pitch and toleranoe4 0.004
"UNR," ti under c onbin the vtrious le m eu , suchasMinor diameter, 1.4550 max.

disussonInhevarou mstanars cmm|mittees. ms
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Clearance formed by tap. The design of a special thread usually requires
thiat consideration be given to various factors in
order that the thread assembly will function
properly. These factors are discussed in the fol-
lowing subsection. It is to be noted particularly
that deviations from the preferred tolerances for
nimjor diameter of the external thread and for
minor diameter of the internal thread may be
necessary in order to arrive at the optimium
design.

INTERNAL •< 7. DESIGN OF SPECIAL THREADS
THREAD 8 a r 1. GENERAL.-In general, any given problem

i' o in thread design may be susceptible to several0 u - more or less satisfactory solutions based on the
a: 2 preiminary selection of certain elements of the
SZ _ design and the proper adjustment of the other

elements. In other words, thread design is to a
large extent empirical and is partially based on
previous experience with similar designs and the

7 •judgment of the designer. Accordifgly, it is not
practicable to present a definite system of ap-
proach to the design of a threaded assembly but

< merely to present a discussion of various design< z factors.
SaThe interrelation of length of engagement,

0 Mminimum major diameter of the external thread,
Clearance formed by l 'I < maximum minor diameter of the internal thread,
threading die. and the strength of the assembled thread needs to

h d be understood and carefully considered in order to
EXTERNAL M produce the optimum design of a special thread.
THREAD It is not economical to use either a length of thread

Fioxrm XVI.1.--Thread dimensions to be determined for engagement which is longer than required or
a pe-ia thread, shorter than that which will develop the full

TAiLE XVI.g9.-Consolidatcd method for the calculation of dimensiona of special threads

External thread Internal thread
Thread element

LA 1AR 2A aA IB 2B 3B

1 3 8 4 8 6 7 8

Nominal sise minus allowance

MajorTable XV. Table X Nominal size Nominal size
eel.2 1 ca.L era. 2

Tolerance on major Use preferred value in table XVI.2, aol. 4 or , or compute In accord- None specified as the maximum is establisheddiameter ance with directions for designing special treads, p. 93. Apply by the crest of an unworn tool
minus

Pth diameter Subtract 3/4M, table XVLI, o.L 3 from maximum major diameter Subtract 3/4f, table XVI., eL 3 from basicmajor diamer

Tolerance on pitch Table XVL& Table XVMI. Table XVI.& Table XVI.7. Table XVI.4. Table XVI 6. Table XVI.8.
diameter Apply minus Apply minus Apply minus I Apply minus Apply plus I Apply plus Apply plus

Minor diameter subtract I /12H, table XVI.l, eoL 6 from maximum major diameter. Subtract 1 1/4H, table XVI.l, col. 5 from the basic
This is a reerQ e dimension only major diameter

Use preferred value in table XVI.2, col. 6, 7, 8, or
Tolerance on minor None speclfied as the minimum is established by the crest ofan 9, or compute in accordance with directions for

diameter unworn tool designing special threads, p. 93. See tableXVI.2, cola. 10 and 11. Apply plus
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TADL XVI.10.-Dak for ddterining .trength fadors in #Wci thrad derign
NOTATION

D -bode mjor diameter. 0 -allowance on all diameters of serew.
-major diameter of screw. L.-length of thread engagement.

K. -minor diameter of tapped bole. A.-strew amra of screw.
Tza-toeran an minor diameter of tapped bol . -ares In shear on scew In line with K..
Tm p-tolerance = pth diameter of screw. 8.-area in shear In tapped hole in line with D..

CONSTANTS

I Threads per Inch, xi
40 s6 82 2 24 20 18 18 14 12 10 8 6 4

a8Got W 1.062=
----. 0.0.01 0.=1 0.888 0.0887 a0.011 0.0541 0.0001 0.0677 0.0723 0.0002 0.1063 0.138= 0.1304 0.2706

9 -e-...... 040244 .0271 .004 .0548 .04W .047 .0841 .000 .001 .0112 .0074 .1218 .1624 .206

0,&-% ton 300-0.5773•8- .X 0 20.78 18.48 16.17 18&86 11. 10.W 0 9. 82. J&093 6.&OX &774 4L610 &3404 1300

OC-u'•tan W-1.8139% -... --- 6.671 80 86.04 80.709 4&83 36.28 32.68 2002 2L.30 21.76 18.14 14t1 10.86 7.2

FORMULAS

Item MAXIMUM METAL FOR BOTH 603W" s D TAPPED 11OlE
1. K. mtn-D--Cs.
2. Max ares in shear of serew per ineh-8 m- per Inch-CMK. min.

3. Min length of thread engagement, L. min-4×XD. max, with I taken from graph, figure XVI.2.

4. Area in shear of screw In length L. mn-S. max per lnobXL. min (-item 2Xltem 3).

&. Max stressw a of screw-A.-- max per InehXL. 'mn(-! )CiKminXeXD. max
2 2~tn 4  2

MAXIMUM MIETAL scKRW. K. MAXIMUM
6. K. max-K. mln+Tz.
7. Min area in shear of serew per Inch-S. min per inch-K. max (C,-C& Tr.).

2 A, ma / 2Xitem3' ( Item 4'•
L. requred to develop full strength of srew for Tx. selected- s. per inch" m - ) ) or 9_e 7)

MINIMUM INETAL FOR BOTH scHW AND TAPPEZD HOLZ
9. Min stress area of serew-A. min-0.7854 [D--s-(TE.+G)p.

10. Min ares in shear of screw in length L.-S. min-K. mu [C--Ca (Tz.+T.+0)] L. or-vK. max (0.75-Ca (Ts:.+2T.+G)I L..
11. Min area in sheer of tapped hole in length L.-S. min-wD. rin m0"875-C 4 (TD.+TE.+0)] L.

MINIMUM METAL TAPIPD HOLZ, D. MINIMUM, wHE TAPpD MATERIA.L 1m WzAiER THnu aCREW

IA areaInshearofsmrewinlength L. /Item 4N1 0.78 K. rein
2"•wasre in shear of tapped hole in lengthL. -ii----i I/ D. min (0.875-CQ (T.-+•t-.+G)j]

Sultimate tensile strength of tapped material
1 ultimaýtensl strength of screw material

14. I Rs<R•, then Le required- Le for T•. 9maadXjs(ltem 12).

strength of the externally threaded member. parts are intended to be gaged with basic-size
Other factors, such as control of tap breakage, "go" gages. In either case, it is expected that
proper seating of a threaded part on a shoulder, parts wil assemble readily without galling or
the prevention of cross threading, conditions of seizing. Tolerances are sufficiently large so that
loading when the assembled parts are not con- ordinary production methods are generally appli-
centric, and possible collapse of a hollow externally cable.
threaded member, require careful analysis and Past experience with similar designs may indi-
adjustment of the design with respect to selection cate that a more accurately made or closer fitting
of the diameter-pitch combination, the class of thread is required than that which is permitted
thread, length of engagement, and major and by classes 2 and 2B tolerances. In such cases,
minor diameter tolerances. consideration should be given to the use of classes

2. SELECTIoN OF CLASS OF THREAD.-Con- SA and 3B. If these tolerances are not sufficiently
sideration should first be given to the use of a class close, it may be necessary to apply the American
2A external thread with a class 2B internal thread National class 3 tolerances. The necessary in-
since these classes are designed for general use. crease in cost should not be overlooked.
The use of class 2A provides that there will always In some designs there may be advantages in
be a small clearance between maximum-metal parts providing for greater average looseness of fit than
except when the external thread is plated. Plated that obtained with classes 2A and 2B. Such
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FIGURE. XVI.2.-Chart for determining minimum length ofthread engagement.

greater average looseness is provided by classes 1A cedure is to convert the thread to the correspond-
and lB or the assembly of class lA external threads ing class of Unified thread, compare the new major,
with class 2B internal threads. The minimum pitch, and minor diameter tolerances with the old

*looseness, however, is the same as for classes 2A tolerances, and then give careful consideration
and 2B except that a positive allowance is pro- to the desirability of tbe new limits of size.
vided for plated parts. When a greater minimum Taking, for example, the conversion of a class 1
looseness is requisite to provide for adverse condi- thread to classes lA and iB: Under ordinary con-
tions of assembly, class 1AR is available, which is ditions where the thread is being used only as a
not a Unified class and is based on the American simple fastener and the length of engagement is
National class 1 allowance combined with class 1A normal, such substitution may be made. If, for
tolerance. These classes also provide larger any reason, the previously specified tolerances may
tolerances to the manufacturer, which may be of not be exceeded, it may be nece• vary to specify
advantage if the thread is difficult to produce, class 2A or 2B or both. Also, if t~he thread must

It should be noted that any class of external carry a high axial stress or if cuncentricity of the
thread may be associated with any class of internal two mating parts is a factor, the conversion should
thread, there being no requirement to combine be from class 1 to classes 2A and 2B.
classes of like number. A close fitting thread assembly under some con-

In redesigning threads from American National ditions may fail whereas the cause of failure may
to Unified standards, it should be remembered that be eliminated by pro viding a looser fit. A cap
exact correspondence between the old and new screw that seats only on one side of the bearing
class numbers does not exist. For most, but not surface under the head may break off when the
all, diameter-pitch combinations, the combined screw is tightened. When a screw has a large
tolerances and allowances of the Unified classes are bearing surface under the head or when the head
somewhat larger than American National classes must be square with a projecting pin, sufficient
of corresponding number. Recommended pro- pitch diameter clearance must be provided to
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allow for any out-of-squareness of the screw axis sarily be large, the major diameter of the external
with the bearing surface under the head. Thus, thread must be held close to the maximum major
as large a piteh diameter tolerance as possible, diameter and vice versa. However, if the allow-
together with providing proper tolerances on ance, the tolerance on major diameter of the ex-
squareness of face with the thread axis where ternal thread, and the tolerance on minor diameter
seating is required may avoid the necessity for of the internal thread do not exceed the values
specifying a heat treated bolt. shown in table XVI. 2, and if the pitch diameter

3. EcczNxTlcrry or ASSEMBLY AND CRoss tolerances do not exceed the values for classes
TNREADINe.-The axis of the internal thread can 1A and 1B shown in tables XVI.3 and XVI.4,
be displaced radially from coincidence with the cross threading or eccentric pull-out will not occur.
axis of the external thread by an amount equal to 4. STRENoTH FACTORS.-It is of primary in-
the sum of the pitch diameter tolerances and the terest to assure that the length of thread engage-
allowance. This radial displacement may be ment, L., is sufficiently long so that, if failure
sufficient so that the flank contact is entirely on should occur, the external thread (screw) will
one side and on the opposite side the crest of the break rather than that either the external or
external thread will be in line with the crest of the internal thread will strip. In other words, the
internal thread with the following results when the length of thread engagement shall be sufficient to
screw is constrained in such a position in a tapped develop the full strength of the screw. Various
hole: (1) There will be danger of crossing the formulas applicable to the determination of the
threads in starting, and (2) the screw may pull relation of critical areas to thread dimensions are
out of the hole when tension is exerted in this given in table XVI.10. These areas, as indicated in
constrained position. Such a condition will occur figure XVI.3, are (1) the effective cross-sectional
when the sum of the major diameter tolerance on area, or stress area, of the screw, (2) the shear area
the external thread and the minor diameter of the screw thread which depends principally on
tolerance on the internal thread, TD-+ Tz,, is the minor diameter of the tapped hole, and (3)
equal to or greater than basic D-K. min-2G- the shear area of the tapped hole thread which
e,-e., where G is the allowance and e is the pitch depends principally on the major diameter of
diameter tolerance. As basic D-K. min euals the screw.
iame, the maximum value for the sum of ese (a) Length of engagement determined by 8hear

tolerances should be area of 8crew.-Formula 8, table XVI.10 gives
the length of engagement required to develop

TD-+ TS= Y14H-2G- T,--Tz,, the full strength of the screw when the strength
of the material in which the hole is tapped is the

It should be noted that, if the tolerance on the same as, or slightly less than, the strength of the
minor diameter of the internal thread must neces- material of the screw. The value of L. thus

ection for Min shear area f -•

tapped, hole,item ii •

S~~pped hole "•

SScrew

of screw, item aa .e"lection for min shear are a o "a:
screw.* item io ,

cton for-max 3hear area o ft Z.
screw, items 2,4,anda.M

E •

E .42 E .

"'E' "L "

FG• XVI.B.--Criticat sections in a thread assemby.
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obtained is sufficient for a permanently fastened ciably lees than the tensile force that the shat
connection. If, however, the screw is an adjusting itself is capable of resisting, L. need only be long
or lead screw or if the connection will be frequently enough to withstand the expected axial force on
unscrewed, Z. should be increased to allow for the the collar. If F. is the axial force to be carried by
expected wear on the flanks of the threads during the collar and uts is the tensile strength of the
the useful life of the components. material of the shaft in pounds per square inch,

For tapped holes in sheet metal, the maximum then the length of thread engagement required on
size of the screw to be specified should be such the shaft is equal to 2FI(ut8XS, min), where
that the thickness of sheet equals the L. required S mrin is given by formula 7, when the strength
to develop full strength. In order to use the of material of the collar is the same or slightly less

rgest possible screw, it is necessary that the than the strength of material of the shaft. Ratios
tolerance, Ti., on the minor diameter of the hole R, and R2 should be computed as previously ex-
should be the practical minimum. If it should plained to determine whether or not a greater
prove to be impracticable to reduce the minor length is required to prevent stripping of the
diameter tolerance to such a value, it may be threads in the collar.
necessary to decrease the minimum minor diam- (c) Hollow externally threaded parts.-For screws
eter of the internal thread and to increase the with through axial holes, the length of engagement
minor diameter tolerance by the same amount, required is of course less than if the screw is solid.
If this is done, the maximum minor diameter of For this condition, formula 8 becomes
the screw must be reduced by the same amount
to prevent interference, and the minor diameter L. max= (, ma- prnh
of the "Go" thread ring gage must likewise be S. min--er mach
decreased as this is the only control of the minor
diameter of the screw. In all such cases, where where A. is the cross-sectional area of the hole.
dimensions are altered from those calculated However as the wall thickness of either or both
according to this standard, the word "modified" the internai and external members becomes thin,
with an asterisk (*) should be placed beside the the tendency of the external member to enlarge
thread designation. An asterisk should be placed and the internal member to neck down in e
beside each dimension that does not comply with thread means that an L. greater than given by the
the standard. above formula must be used, also that the toler-

The factor 2 used in the numerator of formula 8 ances on minor diameter of the internal thread and
and the denominator of formula 5 means that it major diameter of the external thread, Ti. and
is assumed that the area in shear must be twice TD,, must be small to obtain the maximum
the tensile stress area to develop the full strength practicable depth of thread engagement. For
of the screw. This assumption is based on exper- components having threads on thin-wall tubing,
iments made by the National Bureau of Standards tests under actual working conditions should be
in 1929, in which it was found that for hot-rolled made to determine proper selection of wall thick-
and cold-rolled steel, and brass screws and nuts, nesses, length of engagement, and pitch of thread.
this factor varied from 1.7 to 2.0. Taking the (d) Control of tap breakage.-The size of K. is a
factor as 2 provides in general a small factor of factor in eontrolling tap breakage. Tap breakage
safety against stripping of the threads. is infrequent if the diameter of the tap is over

(b) Length of engagement determined by shar inch or if the length of thread to be tapped is less
area of nut.--the ratio of the area in shear in the than %D. For sizes less than Y2 inch and length of
screw and the area in shear in the tapped hole is thread over %D, tap breakage can be minimized
given by formula 12, table XVI.i0. This ratio, by use of a large K., that is Ta,, maximum. How-
R1 , will usually be less than 1 and the strength of ever, this means that L. may have to be increased
the material of the tapped hole can be less than to develop the full strength of the screw.
the strength of the material of the screw by this 5. EXAMPLES OF THREAD DEsIGN.-The design
ratio with no indicated increase in L, by formula of special threads for particular purposes are illus-
8. If, however, the ratio trated by the following examples:

Example: A gun barrel is subjected to an internal
tensile strength of the material explosive pressure that produces a tensile stress in

of the tapped hole the threaded end. The length of engagement of
R2= . the threads should be sufficient to produce a mini-tensile strength of the material of the screw mum area in shear on the threads of the screw in

line with the minor diameter of the tapped holeis less than R1, then L. should be multiplied by threads equal to twice the maximum stress area
R1/1R2 to provide sufficient length of thread to of the threaded portion of the barrel.
prevent stripping of the threads in the tapped hole. Assume that the thread on the barrel is

For retaining collars on shafts where the ex- 1.5-8N-2A and the minimum internal dimeter of
pected axial force resisted by the collar is appre- the barrel at the threaded end is 0.792 inch.
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In table XV.25 will be found the following engagement cannot exceed 1 inch. The screws on
maximum dimensions of the external thread: the top side of the bracket will be in tension.

From the ratio of the tensile strengths of the two
D, max=1.4978 inch materials, RP=20,000/60,000=0.333, it is evident
E, max=l.4166 inch that the length of the topped hole thread must be
K, max=1.3444 inch. considerably longer than the length of thread
K, max= 1.3444 inch. engagement required to develop the full strength

of the screw. R, will be of the order of 0.85 and
From table XV.26, K. min=-1.3647 inch. If the length of thread in the tapped hole will be

we select the tolerance for minor diameter 0.85
of hole T,-.=0.0250 inch, K, max will equal approximately R1/R=6-0  --2.55 times as long
1.3647+0.0250=1.3897, which will permit the u as the length required to develop the full strength
of a 1% (1.375)-inch tap drill. of the screw. n L required to develop the full

The minimum area in shear per inch can be strength of the screw must be of the order of

computed, using formula 7, table XVI.10: 1.000/2.55=0.392 inch.

Inasmuch as the hole is ta pped in cast iron, a
S, mmn=K, max (C1-C5 TEN) relatively coarse thread would be required, that is

= 1.3897 (2.356-14.510X.025) UNC or coarser. For such threads LEID, as
=2.7700 sq in. shown on the chart, figure XVI.2, varies between

0.54 and 0.59. Taking L./D=0.57, the approx-
The maximum stress area of the external thread, imate diameter required is 0.392/0.57=0.6877.

if solid, using formula 5, table XVI.10, is Try D=11/16=0.6875 inch. The selected pitch
could be either 10 or 8 tpi with 8 tpi preferred.

L For a bracket screw, class 2A would be the pre-
CK,, minXf:2XD, max ferred class. Thus, the screw is 11116"-8UNS-2A

As max=- ,1 and the hole 11/16"-8UNS--2B.
2 Next, compute the dimensions of the screw and

fm hhole to determine whether or not the above selec-
D from chart=0.622, tion is correct.

Max major diameter of screw, D. max, table XVI.2,
2.356 X 1.3647 X 0.622 X 1.4978 =basic D-G=0.6875-0.0024=0.6851

2 1.4977 Mi major diameter of screw, D. mrin, table XVI.2,
-D. max- TD.=0.6851--0.0150=-0.6701

Area of minimum center hole Mln minor diameter of tapped hole, K. mrin, table XV.1,
- (i/4) X 0.7922= 0.4926 = D-- IYH=0.6875-0.1353=0.5522

The number of 11/16-8 screws requed will
Max stress area of external threaded member depend on the torque that may develop on the

= 1.0051 bracket that will produce tension in the screws.

Length of thread engagement required It should be possibletotighten these screws to the
-L 2Xmax A, yield strength of the steel without stripping the

S min The omplete table of dimensions of the tapped
2 XL .005 hole and screw is

2.770020.726 inch. Tapped hole, 11/16-8UNS-2B

Min major diameter ---------------------- = 0. 6875If a length of engagement of 0.73 inch cannot Min pitch diameter, table 1,0.6875--0.0812- - - -_ =0. 6063
be obtained, the tolerance on minor diameter, Max pitch diameter, table 6,0.6063+0.0086 .... =0. 6149
Ta,, of the internal thread should be reduced. If Min minor diameter, table 1,0.6875-0.1353. --- =0. 5522
a space for a longer length of engagement is Max minor diameter, 0.5522+0.0492 (above) =0. 6014
available, TK. can be increased.

Example: The dimension is required of the larg- Screw, 11/16-8UNS-2A
est steel cap screw that can be used to hold a Max major diameter, table 2,0.6875 -0.0024--- =0. 6851
bracket on a cast iron body. The tensile strength Max major diameter, table 2,0.6851-0.0150... - - =0. 6701
of the steel is 60,000 lbs/in.2, the tensile strength Max pitch diameter, table 1,0.6851-0.0812 ..... =0. 6039
of the cast iron 20,000 lb./inY, and the thickness of Min pitch diameter, table 5,0.6039-0.0066 ---- =0. 5973
the cast iron is such that the length of thread Max minor diameter, table 1,0.6851-0.1534 ... =0. 5317

Min length of thread engagement ----------- =0. 951
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Because of the length of the thread required in min D, and not on max K., the maximum toler-
the tapped hole and the fact that the shear area ance, 0.0492, table XVI.2, has been used for minor
of the hole thread is critical, which depends on diameter.
Thus, max minor diameter of tapped hole=-0.5522 +0.0492-=0.6014.
This will permit the use of a 19/32 (0.5988)-ineh tapdrill.

L,/D from chart, figure XVI.2-0.5650
L. min=L./DXD. max=0.5650X0.6851=0.3871

Tz, (table XVI.6) -=0.0086

R1, table XVI.10, formula 12= 0.75 K min
D. min [0.875-C,(Tff.+TD.+G)]

0.75X0.5522
0.6701 [0.875-4.619(0.0086+0.0150+0.0024)]

0.4142
0.6701X 0.7549

-0.8188

L. required In hole==L. minXR'=0.3871 X0.8188/0.8333=0.9509 inch,L,2

which is less than the L. (1 in.) permitted.

Actually, in this case a 5/8-11UNC-2A screw (b) THREAD SERIES AND CLAssEs.-The num-
with a length of thread engagement of 0.92 inch ber of threads per inch shall be that specified for
would be satisfactory, but a 3/4-10 would require the Unified or American National coarse- or fine-
a length of thread engagement longer than 1 inch. thread series. Unless otherwise specified, ma-

chine screws shall be of the coarse-thread series,
8. GAGES classes 2A or 2.

The specifications for gages beginning on pages () DETAILS OF DESIGN.-1. Lengt of screws.-
3 and 85 of this supplement and beginni on page The length of machine screws is measured from
29 of Handbook H (1944) to the largest diameter of the bearing surface of thespeialare applicable t head to the extreme point, in a line parallel with
special screw threads, the axis of the screw. The length of machine

screws shall not vary from that specified by more

MACHINE SCREWS than the following: Up to I inch in length, +0,
-%j in.; over I to 2 inches, inclusive, +0, -Xs

These standards for two types of cross-recessed in.; and over 2 inches, +0, -%2 in.
machine screws are intended for general use where 2. Length of threads.-The length of threaded
cross-recessed heads are required . 2 Type I re- portion of lengths up to and including 2 inches
cesses have a large center opening and a blunt shall extend to within 2 threads from the bearing
bottom. Type II recesses have a smaller center surface of the head. Longer screws shall have a
opening and a more nearly sharp bottom. These minimum complete thread length of 1% inches.
types differ in other respects as shown in the 3. Body diameter.-The diameters of the un-
illustrations and tables. threaded portions shall not be less than the

minimm pitch diameter nor more than the
1. RECOMMENDED REQUIREMENTS maximum major diameter of the thread.

4. Bearing 8urface.-The bearing surface of
(a) WORKMANSHIP.-The workmanship shall machine screw heads, except flat and oval counter-

be compatible with the type of product and class sunk heads, shall be at right angles to the axis of
of thread specified. The product shall be free the body of the screw within a tolerance of 20.
from fins, seams, or other defects, which may The axis of the conical beaing surface of flat and
affect their serviceability, oval countersunk heads shall e parallel with the

Unless the method of manufacture is specifically axis of the body within 20.
stated, the method of manufacture employed for 5. Concentricity.-The heads of all machine
the production of screw threads on machine screws screws shall be concentric with the axis of the
shallbe by chasing, milling, die cutting, or rolling, body within a tolerance of 3 percent of the specified
I It is suggested that the type of cross-recessed screws used in equipment maximum head diameter. On flat and oval

purchased under performance specifications be in accordance with the con- countersunk heads, the eccentricity shall betractor's and/or equipment manufacturer's established practice. cutrukhas h cetiiysalb
2 It Is suggested that the established standard type of cross-recess of the measured at a distance equal to two-thirds of the

o dobe stocking, tooling,d delays. type head height, H, from the small end of the head.
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2. TABLZ8 OF DIMENSIONS standard gage points specified in table XVII.10
Dimensions of round-head, flat-head, 1000 flat- and figures XVI.9 and XVII.ii.

head, fillister-head, oval-head, truss-head, bind- Gage dimensions shall conform to tables
ing-head, and pan-head cross-recessed screws shall XYII9 to XVII.13, inclusive, and figures XVII.9
conform to tables XVII.l to XVII.8, respectively, to XVII.12, inclusive.

All recess dimensions shall conform to table Driver dimensions shall conform ta table
XVII.9 as controlled by the penetration, Q, of XVII. 14 and figure XVH.13.

TYPE I TYPE Sr

, e N-See Note I
T - - IP L t - --- L (R ,41in, M in.) -

A, M.ll, ild ihh hh I i' i i f I I~

-- ,,- 'See N ote3 _e N oe,

(2in.and under) (Over 2 in.)
Fiouan XVII.l.-Round-head cross-recessed machine screws (see table XVILI).

TABLE XVIII..Dimensions of round-head, cross-recessed machine screws (see fig. XVIL.1)

Type I reem Type r1 recess
Dimensions of head '

Threds per Inch Dimensions of recess Dimensions of recess

Nominal A H QM Q M

D a________ _ _ _ Recess
Diameter of head Height of head Pemetrations Reoess number Penetration

Coarse- Fine- diam- Reme"
thread thread eter, diameter,
series serie Mail- Mini- Maid- Mini- Madl- Mini- mail- Maxi- Mini- maimum

mum mum mum mum mum mum mum mum mum

No. h3 in. n,.. in. in. in. in. fn. in. in.
2 0.006 56 84 0.162 0.146 0.069 0.059 0.043 0.027 0.097 1 0.048 0.034 0.106
3 .099 48 56 .187 .169 .078 .067 082 035 .106 .062 .047 .122
4 .112 40 48 .211 .193 .086 .075 .062 046 .115 1 .076 050 .137
5 .126 40 44 .236 .217 .005 .083 000 .035 .181 2 .060 .063 .153

6 138 32 40 .260 240 .103 .091 .070 .045 .189 2 .093 .076 .160
8.164 32 36 .309 .287 .120 .107 .087 .064 .175 .119 .098 .201

10 .190 24 32 .359 .334 .137 .123 .105 .082 .92 2 .146 .122 .233
12 .216 W 28 .408 .382 .183 .139 .105 .062 .248 3 .153 .129 .256

1/ 2D 28 .472 .443 .175 .160 .127 .104 .265 3 .189 .162 .30656 i 25 ago 857 .216 .198 .167 .144 305 .254 .224 38416 24 :708 .670 .258 .237 .205 .182 .384 .200 .248 .460
6 14 20 .750 .707 .328 .307 .218 .196 .39 4 .314 .279 .487

13 2D .813 .766 .35 .332 233 .211 .413 4 .349 .313 .528

IThe diameter of the unthraded portion shall be not less than the minimum pitch diameter nor more than the marimum major diameter of the thread.
|The radius co the fillet under the head shall not exceed one-half the pitch of the thread. The application of an undercut instead of a radius is optional.SAll recess dimensions are controlled by the penetration, Q, of standard gage points as specified in table XVII10 and figures XVII.9 and XVII.11.
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TYPE I TYPE R
•HLL. •----See Note I

A M • -D

ILL

S~~ee Note 2.

(2in.and under) Over 2

FIGURE XVII.2.-Flat (countersunk) head cross-recessed machine screws (see table XVII.B).

TABLE XVHI.2.-Dimensione of flat (countersunk) head, cross-recessed machine screws (see fig. XVII.B)

Dimensions of head 2 Type I recess Type 11 recess"Threads perincha, n

A H So Dimensions of recess Dimensions of recess

Nonlnal Diameter of bead Height of head M Msize,'t D Flat - Recs

Corse- Fine- Mini- on Recess number Penetration Recess
series series Mum- Mu Wi- mum m__-Mi i. nium -e-

mum mum with m Mail- Mini, Mum tar, ter

sharp sharp maxl- mum mum screw Maxi- Mini- m - Maxi- Mini- mi
mum, S mum mum mum mum mum mum

No. in. in. in. in. in. in. in. in. in. in. in. in. in.
2 0.086 56 64 0.172 0.156 0.150 0.051 0.040 0.003 0.053 0.040 0.099 1 0.062 0.047 0.129
3 099 48 56 .199 .181 .175 .059 .048 .004 .058 .045 .104 1 .075 .059 .150
4 :112 40 48 .225 .207 .200 .067 .055 .004 .079 .066 .125 1 .088 .072 .189
5 .125 40 44 .252 .232 .225 .075 .062 .005 .072 .052 .151 2 .101 .084 .189
6 .138 32 40 .279 .257 .249 .083 .069 .005 .092 .072 .171 2 .114 .097 .209
8 .164 32 36 .332 308 .300 .100 .084 .006 .107 .087 .186 2 .139 .121 .249

10 .190 24 32 .385 .M .348 .116 .098 .007 .122 .102 .:21 2 .164 .146 .289
12 .216 24 28 .438 .410 .397 .132 .112 .008 .136 .116 .265 a .190 .171 .329

1/4 20 28 .507 .477 .462 .153 .131 .009 .151 .131 .280 3 .224 .204 .380
5/16 18 24 .635 .600 .581 .191 .165 .011 .193 .174 .362 4 .285 .264 .476
3/8 16 24 .762 .722 .700 .230 .200 .013 .2 .20 .390 4 .347 .324 .572
7/16 14 20 .812 .771 .743 .223 .190 .016 .2M8 .219 .406 4 .371 .347 .609
1/2 13 20 .875 .831 .802 .223 .186 .018 .253 .234 .421 4 .402 .377 .656

I The diameter of the unthreaded portion shall be not less than the minimum pitch diameter nor more than the maximum major diameter of the thread.
'The radius of the fillet under the head shall not exceed twice the pitch of the thread.
'All recess dimensions are controlled by the penetration, Q, of standard gage points, as specified in table XV'U.10 and figures XVI.9 and XVILil
'Edges of bead may be rounded.
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TYPE I TYPE f
SL _ - - - - S e e N o t e I

"• .L -t (1%: in. Min.)

A M .

S~See Note 2

SeeNote3 _ _ _ _ _ _ __L

(2in.and under) (Over 2 in.)

FIGURE XVII.3.A-Cross-recessed 1000 flat (countersunk) head machine screws (see table XVII.8)

TABLE XVII.8.-Dimensions of crous-recessed 1000 flat (countersunk) head machine 8crews (see jig. XVII.S).

Dimensions of head 2 Type I recess Type II recess
Threads pertInc.h, a A H a Dimensions of recess Dimensions of recess

Nominal Diameter of head Height of head Q M Q M
size,' D Flat - Reoess

Coarse- Fine- Mini- omn Penetration' Recess "umb Penetration Recess
thread thread Maxt- Mini- mum Maxl- Mini- MUM di
series series mum mum with mum mum ter, ter,

sharp sharp maxi- mcrew Mat- Mini- maxi- Maxi- Mini- maxi-
mum, a mum mum mum mum mum mum

No. in. in. in. in. in. in. in. in. in. in. in. in. in.
4 0.112 40 48 0.225 0.207 0.200 0.048 0.040 0.003 0.068 0.055 0.114 1 0.069 0.054 0.145
6 .138 32 40 .279 .257 .249 .060 .051 .004 .072 .052 .151 2 .098 .080 .185
8 .164 32 36 .332 .308 .300 .072 .062 .004 .087 .067 .166 2 .112 .096 .205

10 .190 24 32 .386 .359 .348 .083 .072 .008 .102 .082 .188 2 .134 .117 .244

1/4 20 28 .507 .477 .462 .110 .097 .006 .115 .095 .244 3 .186 .166 .325
5/16 18 24 .635 .600 .581 .138 .123 .008 .145 .126 .314 4 .239 .218 .406
3/8 16 24 .762 .722 .700 .165 .148 .009 .170 .151 .339 4 .290 .267 .485

' The diameter of the unthreaded portion shall be not less than the minimum pitch diameter nor more than the maximum major diameter of the thread.
'The radius of the fillet under the head shall not exceed twice the pitch of the thread.
I Al roeces dimensions are controlled by the penetration, Q, of standard gage points, as specified in table XVIIJO and figures XVII.Q and X VII.I1.
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TYPE I TYPE 1E

e See Note
(2 in. and under)

per2 in.)I

TABLE XVII.4.-Dimeso of oval fdlliate head, croms-rweesed machine screws (see fig. XVII,4)

'l~neadsType I reoms Type 11 room
Theradsc Dimensions of head'-

Dimensions of recess Dimeusion of reess

Nominal A H 0 Q M Q M
. Recess

Coarse- Fine- Diameter of Height of Total h •enetration 8 Recess nu-I Rce
thread thread head headonees bet pUSdtratIOO dseries series Ilm lm

miesMiI eter, star,

Maid- Mini- Mad Mi ni- maxi- Mini- Maxil. Mini- ro -Mail- Mini- mad-
mum mum mum mum mum mum mum Mum mu mum mum mu

No. in. in. in. in. is. in. in. in. in. in. in. in. in.
2 0.066 56 64 0.140 0.124 0.062 0.053 0.013 0.066 0.049 0.033 0.103 1 0.045 0.031 0.108
3 .009 48 56 .161 .145 .070 .061 .098 .077 .060 .044 .113 1 .059 .044 .121
4 .112 40 48 .183 .166 .079 .069 .107 .088 .072 .057 .125 1 .073 .056 .137
5 .125 40 44 .208 .187 .068 .078 .120 .100 .009 .046 .188 2 .087 .069 .154

6 .138 32 40 .226 .206 .096 .086 .132 .111 .081 .058 .169 2 .0(0 .072 .109
8 .164 32 36 .270 .280 .113 .102 .156 .133 .104 .061 .191 2 .118 .099 .252

10 .190 24 32 .313 .292 .130 .118 .180 .186 .126 .103 .213 2 .145 .125 .238
12 .216 24 28 .387 .334 .148 .134 .208 .178 .131 .106 .271 3 .184 .132 .268

1/4 20 28 .414 .389 .170 .185 .237 .207 .161 .139 .299 3 .100 .166 .310
5116 18 24 .518 .490 .211 .194 .208 .262 .218 .192 .382 3 .254 .228 .A88
3/8 16 24 .622 .590 .253 .233 .358 .315 .288 .23= .434 4 .268 .259 .466
7/16 14 20 .625 .M89 .265 .242 .388 .321 .266 .244 .443 4 .287 .260 .409
1/2 13 20 .750 .710 .297 .273 .412 .362 .274 .252 .449 4 .366 .333 .862

' The diameter of the unthreaded portion shall be not less than the minimum pitch diameter nor more than the maximum major diameter of the
thread.

$The radius of the fillet under the head shall not exceed one-half the pitch of the thread. The applicaton ofean undercut Instead of& radius isoptional.SAl recess dimensions are cmtrolled by the penetration, Q, of standard gage points as specified In table XVI.10 and figures XVIL9 and XVII.I.
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TYPE I TYPE 1

'- "No~e3 Ul %---'--Se e Note 2.
II

, ia --- See _te L •
(2inrand under) Over 2 in.)

FIGURz XVII.5.--Oval (counwsnteunk) head, croes-recuesed machine screws (see table XVII.S).

TABLE XVII.5.A-Dimension of owl (countaunk) head, cro-s.receed mchmine cre8" (tee6 g. XVII5)

Dimensions of head I Type I receas Type II re11 nThreadsper ... I - _ _ __ _ __ __ _ _ _

A H 8o 0 Dimensious of receu Dimenions of reom

Nominal Diameter of head Height of head Q M Q M
sise,' D - Fiat Total heiht _ Recamll

Coars Fine- Mi- on of head num-.Cors-iini-ftl Penetration 3 JW"e ber remetratio8 Rn e
thread thread Maxi- Mini- mum M mini-

seis seis mum =m wit Marl mum eter eta:-
sharp maxi- um mum sarew Madi. Mini- Marl- Mini- m . Maxl- Mini- m'

mum, 8 mum mum mum mum mum mum mum mum

No. iLs h. in. t1. fL. in. hL in. h'. in. i". in. Lu. is. La.
2 0.006 56 64 0.172 0.156 0.150 0.051 0. 040 0.003 0.060 0.063 0.059 0.045 0.100 1 0.066 0.052 0.129
3 .099 48 b6 .199 .181 .175 .09 .048 .004 .09 .073 .071 .057 .121 1 .092 .066 .150
4 .112 40 48 .225 .207 .200 .067 .055 .004 .104 .084 .084 .070 .133 1 .098 .091 .160
a .125 40 44 .2= .2= .2M .07 .062 .005 .116 .096 .071 .080 .155 2 .107 .090 .180

6 .138 32 40 .279 .257 .249 . .069 .005 .128 .105 .091 .009 .175 2 .124 .105 .200
8 164 32 36 332 .306 .300 .100 .064 .006 .152 .126 .105 .084 .189 2 .156 .136 .249

10 .190 24 32 .385 .350 .348 .116 .096 .007 .176 .148 .123 .102 .2"06 2 .172 .148 .280
12 .216 24 28 .438 .410 .307 .132 .112 .008 .200 .160 .132 .111 .267 3 .205 .180 .329

1/4 20 28 .507 .477 .462 .153 .131 .009 .232 .197 .153 .131 .287 3 .247 .2n1 .360
5AS 18 24 .635 .600 .581 .191 .165 .011 .290 .249 .215 .194 .387 3 .295 .267 .476
WS8 16 24 .762 .722 .700 .230 .200 .013 .347 .300 .234 .213 .407 4 .374 .343 .572

14 20 .812 .771 .743 .223 .190 .016 .345 .2095 .246 .225 .419 4 .404 .372 .609
1/2 13 20 .875 .831 .802 .223 .186 .018 .354 .299 .60 .239 .434 4 .442 .408 .656

1 The diameter of the unthreaded portion shall be not lees than the minimum pitch diameter nor more than the maximum major diameter of the thread.
'The radius of the fillet under the head shall not exceed twice the pitch of the thread.
'All recess dimesions are controlled by the penetration, Q, of standard gage points, as specified in table XVII.10 and figures XVIL9 and XVIF.11.
SEdges of head may be rounded.
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TYPE r TYPE I

.Ht l- lltllllllll Ll See Nolltee III.
_L•J-. .L~~~i:• _ Hil t AIIIII l li In. W )

•"• et Note 3 16 WLe ot =

(21fand2 in.) )
FGuZ XVU.6.-Crea-r-msed bun head machie sm'e (we tabe XVII.).

TAnLU XViI.6.-Dimonsuiom of crospe-rcased trvu head machine screw. (aee fig. XVII.6)

hna soeasTypel I ecs Type HI recess

Ipr Dimensions of reem Dimensions of recess

Noemnal A H r Q M Q M

oi ROOMs
Diameter o( head Height f heead ad P etratkon Reces number Peetrtion

Cowt e - - d7s31- diameterO
eter, dimeterthread th read eter, kn eail ,

seri e Mail- Mini- MaiM- Mini- Mal- Ma Mini- mx- Mail- Mini- mum
mum mum mum mum mum mum mum i'um mum mum

NO*on. Ia. I. in. In. in. in. in. in. in. in. Ij. in.
2 0.066 56 64 0.194 0.180 0.083 0.044 0.129 0.049 0.034 0.10I 1 0.081 0.037 0.109

.099 48 56 .226 .211 .061 .051 .161 .056 .042 .107 1 .066 .05 .127
4 .112 40 48 .257 .241 .069 .059 .169 .059 .044 .109 1 .081 .064 .144
5 .126 40 44 .289 .272 .078 .06 .1 .075 .050 .125 1 .087 .070 .162

6 .138 32 40 .321 .303 .066 .074 .211 .070 .048 .15 2 .102 .084 .18
8 .164 32 36 .384 .364 :102 :6 .254 .05 .063 .170 2 .133 .112 .26

10 .190 24 32 .448 .425 .118 .108 .283 .101 .079 .15 2 163 139 251
12 .216 24 28 .511 .487 .134 .118 .336 .108 .06 .248 3 .170 .145 .286

1/4 20 28 .573 U56 .150 .133 .375 i12 .101 .260 3 .201 .175 .321
5 16 1 24 .696 .666 .183 .162 .457 .170 .148 .349 4 .256 .230 .391

%/86 186 24 .83 .787 .218 .191 .88 216 .194 .280 4 .281 .251 .461
7/166 14 20 .948 .907 .248 .221 .619 .234 .212 .411 4 .342 .310 .531
1 12,13 2D 1.073 1.02 .280 .250 .701 25 .243 .419 4 .404 .370 .001

I The diameter of the unthreaded portion shall be not less than the minimum pitch diameter nor more than the maximum major dnimeter the thred.
SThe radius of the fillet under the head shall not exceed one-h•lf the pitch of the thread. The applicatlon of an undercut tnsted of a radius Is optionaL
a AD recess dimensions are controlled by the penetration, Q, of standard pe points as specifled In table XVII.10 and figures XVII.9 and XVl.1IL
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TYPE I TYPE I

L -See Note IL- Lt in. Min.)
AM 7.. T

See Note 3 
See Note 2

(2inrand under) (Over 2 in,,
Fxauiz XVII.8.-Croseireceue pan head machine acrews (see table XVII.8).

TABL• XVII.8.-Dimeneions of croes-recemed pan head machine screws (see fig. XVII.8)

Type I reees

Dimensions of head Type n rece=
Threads per Inch Dmensons of recess

Nominal A H M M

Diameter of head Height ofhead Penetration a Reess number Penetration'
Coarse- Fine- dism- Reem
thread thread star, diameter,
serie series Maei- Mini- Maxi- Mini- Madl- Mini- mai- Maxi- Mini- maximum

mum mum mum mum mum mum mum mum mum

No. in. in. in. in. in. in in. in. in. fi. in.
2 0.086 56 64 0.167 0.155 0.062 0.088 0.049 0.084 0.101 1 0.053 0.037 0.109
3 .099 48 58 .193 .1S .071 .062 .058 .043 .109 1 .063 .047 .126
4 .112 40 48 .219 .205 .080 .070 .068 .0:0 .119 1 .074 .057 .142
a .125 40 44 .215 .231 .069 .079 .060 .046 .158 2 .084 .067 .189

6 .138 32 40 .270 .286 .097 .067 .077 .065 .163 2 .095 .077 .176
8 .164 32 36 .322 .306 .115 .105 .094 .071 .179 2 .116 .098 .209

10 .190 24 32 .373 .357 .133 .12 .110 .069 .196 2 .137 .118 .242
12 .216 24 28 .425 .407 .151 .139 .121 .098 .256 3 .158 .138 .276

1/4 20 28 .492 .473 .175 .162 .141 .118 .278 3 .186 .166 .320
5/16 18 24 .615 .594 .218 .208 .170 .149 .347 4 .236 .214 .400
3/8 16 24 .740 .716 .261 .244 .210 .190 .390 4 .287 .263 .481

1 The diameter of the unthreaded portion shall be not less than the minimum pitch diameter nor more than the maximum major diameter of the
threa

s The radius of the fillet under the head shall net exceed one-half the pitch of the thread. The application of an undercut instead of a radius Is optional.
CAll recess dimensions are controlled by the penetration, Q, of standard gage points as specified in table XVI10 and figures XVII.9 and XV[II.L

892645-1----1 8
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TAnL, XVII.9.-Dimeniona of cross recesses, types I and II (see figs. XVII.9 and XVII.I1)

Type I r number

1 J 2 34D........ Type U.....

- 0 -00 - - - -- -o.--- 0..00 o -o-0.oo-0- I0.. I.no0 - -.... - 0.1 ----0 I---------.o -.o----

B.---------------------------------0.0680(±.0O' 0015800 In ------ 0.090M=0.001 In ---- 0.13760tk.0011I2-...0.03 7q+{ 0 in.

m..ing ..g . ------ ---- - - --- -0.. . 5"45'--+15'- 0 .-545'+15'-0. -------- 7+-15--0 ---......-
i -----. . +.-1 ........... - 00.-1 ........- ..- I 760+10-..w tl • 5 7 '-: "--- ------.6 W ----- --- 6 --------- 26O ................ : ;• -------------. --------------------.... ... ...

Baefuea~e,-l-, -15' ....... •1 W ......... 140. 14 ........... a ............. ........

SMia. lute 6 = ............. 104+0'-15 -------- r-+0--1 ---------- 9r-+---15 ---------- -0'-l-.L --------- O'1-1.
Width of base Auto. D1+O.O0 ------... & i----018 .n.. . ..... 0.002 -n. -0.0-0 In.. 0.0 I n. . .

W ing thic n..P - -. .. .in . .. 0.0-- In_ . . .... 0.- - In0 .. . . . 0.066 In ................... . ............=..O In .. 0 .0 40-- - . . . . . . ... . . . 0 . 8 i n-- ---- -. 0.i In ------------- . . .. . .
RadOus.0Z - - -O.o-s--- I--

TADLU XVIl.10.-Dimenaiona of gage points for types I and II cross reeesses (te efl. XVII.9 and XVII.11)

Type I recems number
Dm Type l re

2 a 4

0, +a0.001, O - -0-............... 0.06O in ............ 0.90 In ............. 0.10 In ............. 06200 In. .................................
B-------------------------------0...o6-.000 in ----- 0.006W+.000 in - ..... 0oS3+0.o in ------ 0.1407+0.060 In ------ 0.0180+0.001 In.-0.001-L ...... -0.001. ....... -0.-OOL. ....... -0.001 -o.0o0.

+tn..........---.------------- .+1 -----------. +1. ------------- r+1-----------0- 'Point .......................... - o .... . -0---------- -0 ............... -- 0-------------- -V
MIllin amg&. ----------------------- - ------------ +0 .... . + --------- 504'•+Y ------------ r ý - .------------ 4++

-15---- -----------......---------- 15 ------------ 15'. --------------- 0Fiat 0.015 In ........... 0.01 In.. .----------- 0.015 in ...------------ m.I0n.M on end .................... 0.----- 0.0D in -------.... 0.020 In ------------- 0.020 in ..---------- 0.080 in.
Wing Angle, +0 -15----------------- 0 .. . - -...------ .-- ............ 2. 30...-----------........... .................
Angle X. +13', -0. ------------------ 1--------------- 140 .-----------------14 .---------------1 ..............................
Sde tle e +I', -0' ------------- 1040 ----------------- 9 ------------- 9o ------------------ 9 --------------- .917'
Will thickness,. ...................- 10.018 In...----------- 0.025 in.. --------- . on_ .... 0.0inn.----------04- in..-.................

W0.021 In -----------002 In-------- - .0.03 in..---------0.045 In.- ..................................
Width of bottom ot ft e w------ {4 . .0202 11. ------------. MOM .--------.---..... i-----------107 In. - -............................

RadIus JL ...... - ------------------- ----------------------- ---------------------- -------------- 0.0054-0.000
-0001

TABL XVIT..-Dimenion. X o type 11 recess gage (see

PON A NA' B tC
MLLIMO A WITH Is"0.0001 *:-0.005 -0.002 D 0 +4 M

AI 0& 0000 50

IS. hn in. Is. in. in. h.
0 .092 11/32 0.33M 1 7/ 0.096 31

.1410 .376 1 7/.81406 1/4

.2M40 1 .376 121/16 11 416

.4360 11/16 .6w0 11/4 •1118 436 15/8

44u,1 A. -,e diameter.

ON EM TABLz XVII.13.-Type II recess screw style and site for

FIGURE XVII.9.-Gage ont and resee dimensions, type various penetration gage diameters

recesses (see table XVII.9 and XVII.O).
Gage diameter, A

Style of screw 0.093 0.141 0.246 0.436

TABLE XVII.ll.-Shank dimensions of gage points for Nomil sieofscrw*
type I cross recess penetration gage (see fig. XVI I.1O) Nomina_ s_________

Round head.... 2, 3, 4 5,6,8. 10 12,1/4, 5/16 3/8,7/16,1/2
sizeo of B C D E F a Flat bead ------ 2,3,4 3,6,8 10, 1 1/4 -/16,3/8'7/16,

recess aP ge-0.002-0.003*0.000*-0.0001 0.005 -0.005 -0.005 1/2
1000 fiat head-- 4 6,8,10 1/4,5/16 3/8
Oval ffiflster.._- 2, 3, 4, 5 6, 8, 10 12, 1/4,5/16 3M/ 7/16, 1/2

is. in. in. in. in. in. ih. Oval bead- ..-.. 2,3,4 5,6,8 10, 12,1/4 5/16, 3/, 7/16,
No. I --------- 0 0.012 0 020 0.0875 0.0871 5/32 11/16 13/16 1/2
No. 2.--------- . 018 .031 .1417 .1413 7/32 3/4 7/8 Truss head..... 2,3,4 5,6,8,10 12,1/4, 5/16 3/8,7/16 1/2
No. 3 ....- -- - 022 037 .2097 .2093 1/4 25/32 29/32 Blndlnghead__ 2,3 4,5,6,8 10,12,1/4,5/16 3/8
No. 4 ..--------- 031 062 .3126 .3122 23/64 27/32 31/32 Panhead - 2,3,4 5,6,8,10 12,1/4, 6/16 3/2



&rew-~rea &aneriu10D

, IA FLAT

GRIND SQ

SET SCREW '•"'Ir/ -••SEE TABLE •X UIFOR

ONLY WITh NJMWTA

READSING II RVERSE

GPRIND

GAGE SHOWN IN
GAGING POSITION

GAG SPOINT

ZERO PoION OTE: WHERE NOTP IE
TO C IS SE ORT-.I

IouGVz XVII. 1O.-Penetration gage for type I cross recesses (see fig. X VII.9 and table XVII.11).
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I

A

MILLING ANGLE

FLAT ON END "[-

SIEFLUTE ANGLE

HALF END VIEW HALF SMCTION AA
Fieuss XVII.11.-Gage point and recess dimensions, type II recesses (see tables XVII.9 and XVII.10).
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STANDARD DIAL GAGE WITH NUMERALS
READING IN COUNTERCL KWISE DIRECTION

GAGE HED SI

-- .500-- "".3i
S. •//• GAGE HEAD I---+• J

"'•]" .,]"% 2DIA.
,'] , ""GAGE HEAD BUSHING

FOR .4360 DIAMETER
--GAGE POINT GAGE HEAD

GAGE ASSEMBLY

4 5!

8 A-

TAP V4-2-UN-C-28 KI1 L Y, 4
FOR SET SCREW i

GAGE HEAD
TOLERANCES ARE*O0O IN. UNLESS
OTHERWISE SPECIFIED

FIounE XVII.12.-Penetration gage for type II cross recesses (see fig. XVII.11 and tables XVII.IS and XVII.13).
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WIDTH OF •BOTTOM OF FLUTE -POINT ANGLE

,,--ANGLE EA

F 
I-

000

FLAT ONEN

EANGLE
ZFLUTE ANGLE

TYPE I

FLAT ON EN

HALF SECTION ACA1

IDE FLUTE ANGLE POINT ANGLE

MLN ANGLE

TYPE I
FIoUaE XVII.13.-Driver for types I and II cross racese (see table XVII.14).
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TADLU XVII. 14.-Dimentions of cro88-receu drivers, types I and II (w.e fig. XVII.13)

Type I recess number
Dimensions - 2Type II

G,-- --------------------------- 0.050 n ----------- O.OO in ---------- 0.1O in ..------------ 0.200 in -..........----..
W,:-. --------... -"-. --... 0.0394 in ---------- 0.06 MIn I---------O. 1.0 3in_ --------- 0.1407 In ---------.--. n..

Milling angle +o'-ao --------------------------- 70 -- --------------- 7 ----- 9
Point an, + -0 ------------- --------- 180----------------18 ---------------- 180 --------- --- 18 ---------------- 75.Win&ngI -F-- --------------------------..26o3y... ..------------- 25030 -------------- 26V30------------- . ... 26-30, ........................Base flute angie, E,+30'-0 ---------------------- 138o --------------- 140* --------------- 148o --------------- 153* --------
Side flute angle +30'-0' . . ..------------------- 1040----------- 924 ---------------- -------------- -- -------------- ................ .s oi7 ..........
W idth of bottom of flute :O.001 ----------------- 0.0202 in ----------- 0.0434 In..--------- 0.0826 in ---------- 0.1078 In ..........

0010in --------- 0.028 --------- 027 in ---------- 0.000 in ....... .............
Raiugtikes, F,:O01-------------- ----------------- ----- --------~ ---~ ---------I 0 00 n"Radiun n,, 0.00 .---------------.......... -------------------- - ---- ------------- -------------------- -------------------- 0.01.

Fla o ed +~~::-------------------------- --- -------------------- ---------------. 05.

0


